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ADVEETISEMENT 



\ 

**) TO THE 



LONDON EDITION. 



This treatise on '^ Public Works in India," was'written 
for private circulation. It contains such a mass of informa- 
tion, and of powerful reasoning, upon a subject of vital im- 
portance to India, that the friends of the writer to whom it 
was addressed think it their duty to give it publicity. How 
we shall best spend our money upon public works in India, 
'%A ««. Subject in which England, also, has a deep interest ; for 
it involves, amongst other things, the great cotton question. 
By a judicious expenditure, we may render ourselves in- 
dependent of the slave-grown cotton of America. On the 
other hand, we may spend millions without approximating 
to such a result ; and as the interest of these millions is to 
be paid by the people of India, it is our obvious duty to 
spend it in a manner that will be most conducive to their 
advantage. How this may be done is a question that is 
thoroughly discussed in the followiBg pages. 
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PBEFACE 

TO THE 

INDIAN EDITION. 



The following Work has been undertaken under an urgent 
sense of the importance, at this crisis, of a right under- 
standing of the principles upon which the material improve- 
ment of India should be conducted. Our responsibility for 
the just and judicious development of the resources of the 
country is now generally acknowledged : but it is not so clear 
that we have yet perceived and entered upon the right path 
to accomplish that object. A great system of railways has 
been projected, not after investigation of the specific condi- 
tion, resources and wants of the diflferent provinces and 
dii^tricts, but, it would appear, rather as a sort of infallible 
means of improvement, adapted d priori to this country as 
to every other. This may be ascribed in a considerable 
measxire to the total absence of popular action in the country. 
In England and America, and other countries possessing 
effective Municipalities, improvements are projected chiefly 
by those who, being immediately interested in them, can 
fully comprehend their relative value and, importance, and 
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cannot be deceived by theories contradicted by their own 
knowledge and experience. It is therefore of great import- 
ance that in India, the voice of whose millions of inhabitants on 
subjects most nearly concerning their welfare is never uttered, 
or is at least inaudible, those friends of India who have 
reason to believe from the peculiar circumstances in which 
they have been placed, that they understand the country and 
its peculiar wants, should do their part to direct into the right 
channel the thoughts and plans of the Authorities whose 
decision is absolute : for the best intentions will never supply 
the place of just ideas. 

What pret^sions the writer has to offer advice and in* 
struction on these subjects^ will appear fir<»n the following 
pages ; but whatever may be the value of his investigations^ 
he has been actuated by a sincere dSme to build them 
upon undoubted truth, and to conduct them to true results. 
It is only right to add that a work composed amidst the nu^ 
merous distractions of very onerous public duty will jieces- 
sarily be found to contain many faults, which more leisure 
might have enabled the author partly to correct ; but though 
the composition has been hurried, the matter is the fruit of 
anxious thought and study, extending over many years of 
experimentad acquaintance with the subjects treated of. The 
Work is therefore given to the public with a confid^ice in 
the soundness of its principles and conclusions, which ma* 
ture consideration may entitle the Author to eaXtitaisL. 

Since the first part of these p^^ra was written, what a 
change has taken place in the prospects of India ! Who would 
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have thought a year ago that England would take such an in- 
terest in her affairs^ and that such fiuxdamental changes should 
be made in the constitution of her Goyernment, fairly open- 
ing the door to eyery improyement^ and loudly demanding 
of every real friend of India^ that he should put forth all 
his energies, encouraged by the hope, the certainty, that Ills 

with God's blessing we shall no longer labour in vain ? The ]l: r 

battle has been fought and won, especially in respect of Public i: -^^ 

Works. The Madras Public Works Report is like the last '^ ^ 

general advance at Waterloo. Henceforth the chief difficul- 
ty will be to discern friends from foes, for the latter will 
have no choice, but to hurry on in the same direction as the 
former ; their only safety will be in moving at the same speed, • \ 

and if any hesitate, they will only be trampled under foot. 
Already we see unmistakeable evidences of this ; and very 



in one mass. If any from fool hardiness or from not yet per- 
ceiving how the matter has really gone, attempt to make a 
stand, their eflEbrts will scarcely have even a momentary ef- 
fect, and will certainly bring upon themselves destruction. 
The tide of Indian improvement has now fairly set in, and 
woe be to him who attempts to stem it. 

The writer would not have it supposed that he means 
these papers to be put forward as any attempt at an actual 
construction ; he only offers them as containing materials, 
which in common with many other persons, he has been 
collecting during 30 years of conflict, often apparently hope- 
less. It is to be hoped that some Solomon, some man of 
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shortly both parties will be seen intermixed and swept along » ^» 
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peace, will now appear to construct this temple of peace for 
India. The time has now arrived for the application of these 
and other materials to the actual building, and all who have 
materials in their possession, should place them at the public 
disposal.* The Author on his part feels like an old soldier 
after a long battle, sitting down quietly in the enemies' 
position and in the midst of the slain, to eat his rice and 
talk over the incidents of the day, in the full assurance that 
the enemy are irrecoverably overthrown ; leaving it to his 
younger companions who are in ptirsuit, to scatter the debris 
of the broken columns, and waiting for the accounts they 
bring in from time to time as they return, of the dispersion 
and destruction of those fugitives, who from exhaustion or 
infatuation, were found in the way of the pursuers. 

• Already we haye seyeral most important contributions from the 
hearty friends of India. The Madras P. W. Keport,* Mr. Norton's 
'* Madras," and Mr. Macka/s Western India especially, should be thorough- 
ly digested by those who are really anxious that England should do her 
duty and improve the privilege offered to her, of giving India a share of 
her own advantages. 

• Parliamentary Paper No. 407—1 of 1863. 
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GENERAL CONSIDERATIONS ON THE IMPORTANCE OF COMMU- j^- fT, 

NICATIONS TO THE IMPROVEMENT OF INDIA, AND f; 
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TAe w^^er want of appreciation of the Subject hitherto. ;f :: 
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The object of the present Book is to try and lead those {; 

who are capable of such an undertaking, to investigate the 
subject of communications in India as a whole. I cannot find j^:s 

that this has ever been attempted. So far as I have been i.i*^; 

able to ascertain, whatever has been done in the case hitherto ^r- 

has been done as a patch. One man has thought it would 
be very nice to travel at the rate of 40 miles an hour from 
such a place to such a place, and he begins to examine 
whether this can be accomplished ; and if he thinks that a 
KaUroad on that line would pay the interest of the Capital 
expended on it, or if it will pay part of it and he can get the 
Government to make up the deficiency, the whole subject is 
exhausted. Whether it is the best way of accomplishing his 
object, whether his object is the object even on that particu- 
lar line, whether this work will form part of a whole system 
of works adapted to India, whether it will hinder or help 

forward the welfare of India generally, so far as that will be 

B 



2 Importance of a thorough Investigation ofprq/ects. 

affected by suitable communications, and many other points of 
a general nature, baye not been at all considered. So far as 
the shareholders are concerned, it may be thought sufficient 
for them if there be a fair presumption that good interest will 
be returned for their money ; but that cannot be the whole of 
the question to the Government and those who are interested 
in the welfare of India : nor is it in fact even the whole of the 
subject to the shareholders. They have not only to ascertain 
that such a work will pay, but that it is so nearly the best 
and most suitable means, considering the peculiar circum- 
stances of the case, that it will not be in danger from a better 
planned rival. 

Of the superficial way in which the question has been 
considered hitherto, even taking it in its narrowest view, and 
thinking only of the point whether a Railroad on a certain 
line will pay, we have a curious instance in the Calcutta 
Railway. The traffic is there, and it is proposed to construct 
the Railway, and calculations are given to show that such a 
traffic on such a Railway will pay such interest, but whether 
the Railway when it is ready can carry the traffic, has not 
been considered. The traffic is 1^ million tons a year or 
5,000 tons a day, on an average of the whole line and of the 
year ; which of course implies that at the busy time of the 
year and near Calcutta, there will be at least 10,000 tons a 
day besides 1,600 passengers. Can a double Railway carry 
10,000 tons a day besides 1,600 passengers? The busiest 
Passenger Railroad in England only carries 700 tons a day 
on an average according to Lardner, or one-seventh of the 
quantity upon which these calculations are based. We have 
no data as to what amount of goods a Railway worked at 
high speed for passengers can carry, but we know certainly 
that it could not carry 10,000 tons of goods a day ; so that 
when the road is finished, either only a small part of the 
goods can be carried, or additional Rails must be laid, or it 
mu«t be worked at oHe speed for all, both goods and pas- 
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How Communications were formerly attended to. 

sengers, and that a very low one ; any of which expedients, 
however, entirely overthrow the calculations of profit. 

If a great national question is thus taken up, with6ut a 
carefial investigation of the whole subject, there can be no 
hope of its being wisely managed. We must form some 
distinct idea of the actual importance of the subject, the 
extent of the loss in the present state of things, the precise *• r 

nature of the evil, the amount of labour and expenditure J.r 

required to counteract it, the dif5.culties that we may ex- J' r^ 

pect to encounter, the value of time in applying a remedy, ''^ 

&c., before we can set about the matter in an effective way ; ^ r 

in short we must* count the cost, if we hope to finish the 
work. K we have not some tolerable measure of the amount 
of evil before us, we shall either be continually liable to give > ? 

up the attempt to obtain a remedy upon every difficulty that 
we encounter ; or on the other hand, we shall be wasting our 
money and our energies, on a remedy for an evil which is ?-- 

not worth so great efforts and sacrifices. t;^ 

There cannot be any greater proof of the evil consequences ^;[; 

of doing things without any general investigation, than the -^^^ 

history of communications in India up to this time ; the de- 1^-5 

sultory way in which the matter has been attended to, and %j,^ 

the consequent failures and waste of money that we have seen. '^^ 

While the loss firom want of communications was so great, 
that there were a thousand ways and a thousand plans in 
which money might have been expended with the greatest 
advantage, perhaps crores of Eupees (millions sterling) have 
been thrown away from a total want of judgment in manag- 
ing the expenditure. 

The history of communications in the Madras Presidency, 
is one of the most curious of all the odd things that have 
occurred in the management of India. A sketch of this may 
be of great use as a warmng to us in our ftiture proceedings. 
The first roads made probably were those in Tanjore. When 
it was proposed to open one or two lines in that impassable 
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sheet of irrigation^ it was immediately objected, ^^ Well this 
is a fine proposition ; to make fine roads where there is not a 
horse or a cart to be found." There was not a mile in the 
whole Delta along which a horse or a cart conld have moved. 
After some struggling however a first attempt was made, 
and it was discovered, that when there were cart roads, carts 
were used. But what was done in Tanjore, was done with- 
out the least reference to any other part of the country. The 
questions were never asked ; '^ But if roads are to be made, 
'^ where are they most wanted ? where will capital so expend- 
" ed produce the greatest results ? which ought to be made 
'^ first, &c. &c. ?" Tanjore, possessing the most active Go- 
vernment Officers, got roads ; and the rest of the coimtry 
generally remained without them, as it is to this day. The 
next roads were probably those made by the Pioneers. The 
arrangements for these works placed the whole management 
in the hands of the Officer commanding the Battalion, who had 
' probably obtained the post by private favor, and certainly 
without any special qualification. He had never considered 
a made road; for he had left England before he was old 
enough to entertain a thought about the roads he travelled 
over there. He had not an idea on the whole subject, nor a 
book to refer to. Of the principles on which the lines should 
be selected, as weU as those on which the roads should be 
constructed, he was utterly ignorant. He soon found that 
1,000 men were lost upon a hundred miles of road, and ob- 
tained permission to employ a few thousand coolies ; and thus 
besides the cost of the Pioneers, a few lacks of Rupees were 
spent by a man who had not the slightest knowledge of, or 
even natural turn for the work he was employed upon. 

The road from Masulipatam on the Coast (300 miles north . 
of Madras) to Hyderabad, a distance of 220 miles, was one of 
those executed in this manner. When about eight lacks of Ru- 
pees (£80,000) had been spent upon it, besides the pay of 
the Pioneers, the Court of Directors put a stop to it ; and as 
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no metal of any kind was put on most of it, the road has 
never yet been practicable in the wet season, and even in the 
dry season the communication is very little better, if at aU, 
than it was 

There is not the slightest exaggeration in this; it is a 
literal statement of the tisual course of proceedings, in times 
past. No check of the remotest kind was exercised over it] 

these works ; not a single professional Ofl5.cer had any thing 
whatever to do with them. The Quarter Master General 
under whom they were carried on, was as perfectly ignorant 
of the matter, and probably at least as inexperienced, as 
the Executive Officers. Of the state of things a very distinct 
idea may be formed by the following anecdote. One of the,x--^S^ {:: l 

Officers commanding the Pioneers employed as above djh^ ^ 
scribed, drew up a Memorandum on the best construction ™^ 3 
a road on cotton soil, (black alluvial mud without sandpf *^l ^ : 

gravel mixed with it ;) and highly pleased with the knowled^rf 2 ^ ^ ^ 

he had attained, he' sent it to the Quarter Master GenerSl^ *, -"^ it- 

Struck by the remarkable talent displayed in the paper, th<|^ ^* '* c't 

Quarter Master General sent a copy of it to all Officers em- ^ \z jpj 

ployed in that Department ; and that the utmost possible use 
might be made of it, he also sent a copy to the Chief Engi- 
neer, that he might circulate it through that corps. The I'iC 
plan was this ; first a complete layer of large stones, about a 
foot or a foot and a half thick was to be laid over the whole 
surface to be occupied by the road, and over them was then 
to be laid three feet thick of the black cotton soil, to raise the 
road to a sufficient height and prevent its being flooded. By 
this admirable arrangement almost any amount of money 
might be spent, as in such a situation the stones would have 
to be brought several nules, and at the same time the surface 
of the road being formed of the natural soil, but thoroughly 
loosened by being dug and thrown up, would be ten times 
worse than the original surface of the country. Such was 
the state of knowledge of road making, among those who 
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conducted the undertakings, and who were entrusted with- 
out check or supervision, with the expenditure of many lacks 
of Rupees. Only about ISO miles of the whole distance to 
Hyderabad was meddled with : the money spent for a very 
imperfect work, was therefore nearly £700 (7,000 Rupees) 
a mile, or twice as much as would make an excellent me- 
talled road, and quite as much as would have made a good 
horse Railroad, (for there is not a single difficulty on the 
line,) which would have reduced the cost of transit to one- 
twelfth of what it was and still is. The road from Madras 
to Poonamallee, eleven miles, was a similar case ; and as in 
this case the Pioneer Officer was able to communicate con- 
stantly with the authorities in person, he was not so restrict- 
ed about expenditure as in the other case, and accordingly 
£45,000 (4,60,000 Rs.) was spent on this line, or £5,000 
(50,000 Rs.) a mile. The Court of Directors now saw that 
it was necessary to apply a remedy ; and that was, to order 
that no more roads should be made. 

However, after some years another line of road was never- 
theless commenced by the Government; and this time the 
really most important direction in the Presidency was select- 
ed, viz., that leading from Madras directly into the interior 
ISO nules. But exactly the same mistakes were made about 
its execution. It was put under a non-professional Officer, 
not a single Engiaeer was employed upon it, there was no 
open discussion about it, the line was badly selected, enor- 
mous labour was wasted on it, and it was not in any sense 
completed. The whole «vil lies in the snug way in which 
things are done in India. In England no work is undertaken 
without endless discussions. The wits and experience of 
hundreds of professional Engineers are brought to bear 
upon it, and of tens of thousands of others, men of common 
sense and local knowledge, and yet after all great mistakes 
are often made : what must be the case then, when not a sin- 
gle man of professional knowledge and experience is employ- 
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cd upon a public work, and not the least attempt is made to 
get the opinions and help of the public generally ? This 
road cost £1,000 (10,000 Rs.) a mile ; much more than a 
horse Railroad need have cost ; and the Court repeated their 
former orders with much more determination, when they 
heard of this work. It was however a work of immense va- 
lue ; imperfect as it was, there has been an enormous traffic *; 
on it, and it has saved in the cost of traffic, much more than 
100 per cent, on its cost ; the rate of transit having been re- 
duced to about one-third of what it was previously. 

These desultory proceedings however of course upon the 
whole, only retarded the general improvement of the com- 
munications. At length something like a systematic attempt |^: c: 
was made to introduce roads into Madras. A Road Depart- 
ment was formed with the approval of the Court; but the 
same error was committed of having no thorough investiga- 
tion or open discussion. A professional Officer was indeed >p •;; 
appointed ; but as he had charge of all the main roads of the jr;^ 
Presidency, and only two assistants, he was completely lost [i^ 
in his duties ; and every thiag was still done in the same fc^ 
way without open discussion. Some work however was !^i 
really done. The great road from Madras abovementioned u^ 
was much improved, and some other lines commenced. But p*- 
now a new difficulty arose. The local Government were re- 
luctant to sanction the expenditure which the Court had 
authorized ; and the Superintendent of Roads was so cramp- 
ed in every way, that though he wore himself out in his 
work, but litde was effected. 

This outline is of great importance to show what the real 
state of things has been, and why no real progress has been 
made here and generally in India in opening the country. 

The great line from Calcutta to the North West is almost 
the only important work that has yet been executed, and 
after all it is but a common road. Some real progress has 
however also been made of late years in the North West in 
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8 Misapprehension of the high Cost of Transit. 

improving the roads, and one step of real progress has been 
commenced upon, in the cutting of the Ganges Canal. 
When this work is opened, there will be 400 miles of cheap 
and expeditious communication on one of the most important 
lines in India. The cost of transit in this wiU probably not 
exceed J farthing (J Pie) per ton per mile. This is certainly the 
first, and at present the only step towards opening India. Till 
such cheap communications are opened, nothing at all is done. 

Had the Court of Directors taken up this subject systemati- 
cally, and had they had before them in figures the tremendous 
incubus that the cost of transit is upon the country, it is impos- 
sible that matters could have gone on in this way. A real 
apprehension of the importance of communications would 
have certainly led to such an attention to the subject, that 
the Department of Public Works would have been consider- 
ed one of the very first in the State. 

Certainly, without any exaggeration, the most astonishing 
thing in the history of our rule in India, is that such innu- 
merable volumes should have been written by the ablest men 
in the Service on the mode of collecting the land Mevenue^ 
while the question of a thousand times more importance, 
how to enable people to pay it, was literally never touched 
upon. And yet even the question of the amount of taxation 
was utterly insignificant in comparison with that. While 
the Court of Directors, the Councils, the Boards, and the 
local authorities, have been labouring for a hundred years to 
discover how to get twenty lacks (£20,000) out of a district 
which is not able to pay it, not the least thought has been 
bestowed on the hundreds of lacks (millions) it was losing 
froni the enormous cost of transit, which swallowed up all 
the value of the Ryots* produce, if they raised it. The roads 
are not the only Public Works that are wanted, irrigation 
also is in this country of the very first importance ; but no 
irrigation will bring the country to a state of great prospe- 
rity without the means of conveying produce to a market^ 
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and cheap communications will have an immense effect even 
in enabling one part of the country to help another in the 
matter of food if local rains fail. 

The question is, not whether a Railroad will pay on a 
certain line of 100 or 1,000 miles, but rather, " What is the 
importance of providing all India with communications, and 
the best mode of doing so, considering the various circum- ^r r 

stances which affect the case ?" Till the subject is taken up ^* ;■ 

on this ground, nothing effectual will be done; and any !' •, 

particular lines improved will be just as likely to hinder, j: 5 

as to help the great work. It is certain that up to the 
commencement of the Railroads, the individual works un- 
dertaken in this Presidency were the maui hindrances to a 
general system of communications. The Court instead of 'jiC'^ 

learning from the mistakes that were made, how to set '^ f 

about this important work in future, only concluded to do w 

nothing. For the last four years, since the agitation about 
Railroads commenced, the consideration of this question f : 

has completely blinded Government and others ; effectually ^^x 

preventing -any real attempt to open out India. While r,t! 

millions of words, and lacks of Rupees, have been expended j^^ 

on a few miles of road, in two corners of the country,* the "" , 

whole of India has been lying untouched in the same miser- r^C 

able and disgraceful state as before ; whereas, if this iU-con- *^' 

sidered expenditure had not been going on, perhaps the Go- 
vernment or the English Public might have employed their 
time in commencing upon a real and general project, for 
giving all India cheap communications. 

Some symptoms of a change of views in the matter have now 
indeed begun to appear ; but nothing whatever that gives the 
least indication of a really right understanding of the state 
of the case. The sanction of 4 lacks (£40,000) to be spent 
where 400 lacks (4 millions sterling) would be insufficient, 

* Since this was written, a third line has been commenced in the Ma- 
dras Presidency. 
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10 Communications more important than Reventie SeitlemenU. 

the attempt to accomplish these yast works by means of the 
present Beyenue^ the appointment of one Officer to do more 
than twenty could do, and the fact of the local Goyemment 
not laying out on communications eyen the comparatiyely 
small sum ordered by the Court of Directors for that purpose, 
— ^all these circumstances distinctly show that the whole thing 
is misapprehended by the Court of Directors, and that they 
Btill cling to the old idea, that if only the subject of collect^ 
ing the Mevenue be attended to, eyery thing else will follow 
as a matter of course ; whereas, the conyerse is yery nearly 
true. If a Collector were only allowed and required to 
spend liberally on Public Works, the Reyenue would un^' 
doubtedly follow in general, though certainly some intelli- 
gence would be required in managing the collection. A 
Collector would then require no sanction for money from 
the treasury as his district would proyide the interest for 
whateyer money he required, and abundance of increase of 
Beyenue besides. The saying in the cost of transit on the 
Western road from Madras is folly cent, per cent, on the 
Capital expended, and the ayerage return on most of the 
new Irrigation Works in the Madras Presidency for the 
last fourteen years, is 70 per cent, taking the whole of the 
years since their execution ; and the present annual profit 
is at least cent, per cent, and that without counting the im- 
proyement of priyate property. 

All the imaginary importance of Beyenue systems has 
been imbibed from the Natiyes ; the proposition was, ^^ How is 
a certain amount of Beyenue to be collected when the peo- 
ple haye not the means of paying it ?" No wonder a satisfac- 
tory result has not yet been arriyed at. But if only the 
communications. Irrigation Works, and Ports were properly 
attended to, then the questions about Beyenue systems 
would almost solye themselyes ; at least they would certainly 
be as little thought of as they are in England, where we do 
not hear of nine-tenths of the time of Parliament being taken 
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Hindoo idetis adopted and Hindoo Works neglected. 11 

VL-p in. inyestigating a mere qtiestion sxich as wliether the land 
tax shall be collected Ryotwar or Mowzawar. If the peo- 
ple were abundantly «bie Co pay the taxes^ the mode of 
arranging for the payment of the land tax^ woxild become 
soon a yery secondary qtiestioii. For instance, a Tassildar of 
a Talook which was in good order, jsaid to me *' All the Re- 
venue comes into my treasury of itself by the day it is due, 
without my sending out a Peon to call for it.'^ The sptem i' 

of imbibing erroneous ideas £n>i]} the Natives instead of 
teaching them, pervades every branch of the Indian service, 
and is at the bottom of all our blunders. The fact is, up to 
this day, the ootrntry is governed bjf Natives. Wherever you 
go, it is the Native ideas that are in operation. Nominally, \c r 

Europeans are in authority ; but they have insenflibly im>- 
bibed the ideas of the Natives. Every European in the 
country has learnt in England the essential importance 
of communications and other public works; but yet he 
acts exactly as if he knew nothing about it. If intelligent '^ !! 

Natives went to England, they would be astonished beyond ?J'^; 

measure when seeing the inconceivaMe effect, of cheap tran- i j| 

«it, that the English in this country should have been con- * j|;r 

tent to throw away all their own ideas on the subject, and ---^ 

adopt the ignorant narrow ideas of their subjects and that in- ^/^ 

stead of bringing their western knowledge, energy, activity, >" 

and common sense to bear, they should have adopted the 
views of a people without books or science. When the Eng- 
lish begin to think for themselves, and bring their own An- 
glo-Saxon notions fairly to bear upon India, there will then 
be a wonderful change. A Native is by nature a very intelli- 
gent being, but he is utterly without our advantages. Ima- 
gine what a nation of Anglo-Saxons would be, who had 
not one single book worth reading in their language ; and 
who had learnt nc^hing £rom books but dxivellings such as 
are found in the Hindoo religious writings, which they them- 
selves could see to be utter nonsense. And yet, such are 
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the people we axe content to leaxn &om^ instead of teach- 
ing them. 

Where did the notion come from^ that the grand point upcm 
which the whole body of men entrusted with the govern- 
ment of the country were to employ their wits day and night, 
was '^ how to collect a Hevenue which the people could not 
pay under the present system^^ instead of the question be- 
ing ^^ how to enable them to pay it ?" The former is purely a 
Native idea, and that of the lowest kind. The old Public 
Works of Irrigation now existing, show plainly that at some 
previous time and in some places. Natives have had some 
idea that there were things of more importance than collect" 
ing Bevenue; but so low have the Europeans sunk, that 
they have not even been roused by the sight of these valu- 
able works, so far as to make it a point to keep them in 
repair. The very name of the local controllers of the Be- 
venue shows unmistakeably how low an idea was formed 
of the duties of Government ; they were called simply CoUec- 
torSy clearly implying that Collection was the leading idea, and 
the supposition that all other things could take care of 
themselves. With a right view of the case, they would 
have been called Directors of Public Works y or some such 
title, and the collection of the Revenue would have been un- 
derstood to be quite a secondary matter, and a thing that 
would follow of course, when the people were enabled easily 
to pay it What wonderftd infatuation is shown to this day 
in this matter ! In the district of Tanjore which is taken 
care of, irrigated, protected from floods, drained, and pro- 
vided with common roads, (though not with better commu- 
nications,) the Bevenue steadily rises, till from 30 (£300,000) 
it becomes 50 lacks (£600,000) a year ; the population in- 
creases from 7 or 8 lacks to 15 lacks (1^ millions), and the 
land reaches a saleable value of at least 4 millions sterling, 
equal/considering the diflference in the value of money in In- 
dia, to ^ millions in England. In the district of Guntpor on 
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Cheap transit creates sources for paying Taxes. 13 

the other hand, all such works are utterly neglected, and in 
one year a famine occurs which sweeps away 2,50,000 
people out of 6,00,000, and causes a loss of Revenue in 
the next 10 or 12 years of 80 lacks (£800,000) ; while not 
an acre of land is saleable. The sole cause of this difference 
between these two districts, is the different degree of atten- 
tion given to Public Works. I challenge the most brilliant 
Collector, (let him belong to any class of Revenue men 
you please, Ryotwar, Village Settlement, Zemindaree or 
anything else), to show how he could have saved the un- f 

happy district of Guntoor from these inconceivable hor- 
rors, and the treasury from this enormous loss ; and on 
the other hand send the most stupid or indifferent Civilian 
that ever fattened upon India, to Tanjore, and see if he 
could have prevented its progress, if only the Public Works 
had been attended to. A difference he might have made 
certainly, but he would have found it hard to reduce the po- «- 

pulation to 8,00,000, and the Revenue to 16 lacks (£160,000), "^ : 

or to have kept the land unsaleable. i" ^ 

And what would have been the progress of Tanjore, if, in- \ i 

stead of the miserable petty expenditure that has been allow- :fri 

ed it, (about 80,000 Rs. a year or one-fiftieth of the Revenue) :'.'3 

a really liberal expenditure, equal only to one-tenth of the t/^ 

Revenue, had been reserved for this purpose. Probably the ►•- 

district is at this moment paying at least 30 lacks (£300,000) 
a year for the actual cost of transit, and losing much more in 
the value of things .that cannot be moved from where they are 
produced to where they would be saleable ; so that at the 
very lowest estimate, it is expending a sum equal to the whole 
Revenue, or 60 lacks (£600,000) a year for want of proper 
communications. And ought not Englishmen to know, that 
communications are an essential, if not the fundamental ele- 
ment, of national prosperity and wealth ? Is this a thing that 
is now to be brought forward as a discovery? Could any man 
born and bred i^i England suppose that the subject of com- 
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munications was a matter of utter insignificance, not worth 
a thought in comparison with that of collecting the Seventh f 
How could the whole body of our Rulers and Collectore 
have found room in their heads for such a notion, if they 
had not first surrendered aU their English wits ? Now sup- 
pose such a system of communications to have been intro- 
duced into Tanjore, as would have taken away nine-tenths 
of the cost of transit, and enabled the people to convey at 
a trifling expense every article worth a Rupee (2 shillings) a 
ton more in one part of the district than in another, so as 
to give an additional income equal to the whole present 
Revenue ; what woidd have been the state of the district by 
this time, and how small a degree of skill and effort would 
have been required in a Collector to collect the present 
amount of Revenue, when it formed so small a portion of 
the annual income ! One would think it would be intelligi- 
ble to every one, that the shortest way to remove the diffi- 
culties in collecting the Revenue oi 60 lacks (£600,000), 
would be, to increase the inoome of the district by 150 
(li millions) or 200 lacks (2 millions). On the other hand, 
suppose we were to destroy the Roads, Canals, Railroads, 
Harbours, Steam ^gines, &c., in England, and then try 
to obtain a Revenue of 60 millions by means of a splendid 
Revenue system and crack Collectors, could all the wisdom 
of Parliament extort 60 or even 6 millions a year out of 
the country ? and yet this is the only expedient that has 
been tried, to facilitate the collection of the Revenue in India. 
And this too after the indisputable proofe of the effects of 
attention to Public Works on the spot.* A statement (already 
alluded to) has lately been printed of the returns from 40 
Works of Irrigation, including all of any consequence exe- 
cuted in fourteen years in the Madras Presidency, and the 
result is, a net average annual return of 70 per cent, on all 

* See First Report of the Madras Public Works Commissioners print- 
ed by order of the House of Commons,— Appendix (Z), page 371. 
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the works (including the few failures); and the average being 
taken from the year of the execution of the works, the re- 
turns at the present time must be at least 100 per cent., on 
the outlay. But this is exclusive of the increase in the in- 
direct taxes, for of course the improved condition of the peo- 
ple and land causes an increase of Revenue from all articles 
paying duty ; so that the whole actual returns in Revenue to 
Government from all sources at this moment, must be much 
more than 100 per cent. ; and to this is to be added the in- 
crease of private property, which much exceeds that of the 
Revenue, so that at the very least we are certain that these 
works now return on an average 200 per cent, on their cost. 
The increase in private property is shown by the increase 
of the saleable value of land in Tanjore for instance, since 
the great works were executed in 18S6, the 7,00,000 acres of 
irrigated land are now sold, on an average, at least SO Ru- 
pees (£S) an acre more than before ; showing an increase 
of Capital of 1| millions sterling. 



16 



CHAPTER II. 



THE VIEWS OF THE HOME INDIAN GOVERNMENT ON THE SUB- 
JECT OF PUBLIC WORKS, AS EXHIBITED IN THE FINAN- 
CIAL DESPATCHES FROM THE COURT OF DIRECTORS. 



Government views on Finance and Public Works. 

" What has been tbe e£Eect of this astonishing gain from 
Public Works of Irrigation? Has this at last roused the 
Court of Directors to a sense of the grievous mistake that 
has been made, in doing so little in this way, and brought 
them at last to see the necessity in Aiture of making Public 
Works the very first object of their attention, and led them 
to look out in future for ci2s^ producers of Revenue, rather 
than for crack Collectors ? Have the Despatches of late run 
thus : ^^ We cannot too often or too earnestly impress upon 
^^ you the absolute necessity of our now setting ourselves in 
^^ earnest, to repair with the least possible loss of time the 
'^ grievous error we have hitherto committed in our manage- 
'^ ment of India, in leaving its millions without those Public 
'^ Works, in the absence of which not only no increase of 
'^ Revenue can possibly be expected, but we cannot even 
" preserve the lives of this vast population. Neither can 
^^ the loss of popidation and Reyenue in Gnntoor, nor the 
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Financial questions as viewed by the Court. IT 

*' Revenue returns of the few improvements that have been 
" made^ leave any room for doubt now on this head. The 
'^ imaginary difficulty about the money for these works is now 
" also seen to have no existence^ for where works return 
'' 100 per cent, and Capital can be oJbtained to any amount 
" at 6 per cent., to say nothing of the 18J millions sterling 
*' that we have at this moment in the Treasury, no one can ti p, 

** doubt about what should be done, &c." Whether com- j' li 

mon sense should not dictate such a Despatch as the forego- 
ing, let the reader judge. 

The following however, are the words of the actual Finance 
Despatch of 25th October 1848:— '' The Land Revenue, the 
'' great source of Permanent Income to Government, appears 
*^ from the statement in the margin to be on the whole in a sa- rj tf 

" tisfactory state.*' The statement in question shows anin- i-' ' 

crease from about 12| crores in 1889, to 14 crores (14 millions) ^z 

in 1848 ; but it omits to show how much of this was owing to ■. ^ 

increase of Territory ; without which it shows nothing at all. iU ^ 

And in a ftirther para., *^ The Madras Land Revenue ex- j: fj 

" hibits a considerable improvement since 1844-45. In the 
'' ten years from 1829-80 to 1888-89, the depression in this 
'^ most important branch of Revenue was such as to occasion 
'^ us great anxiety, the average receipts during that period jj^ 

'^ having been upwards of 24 lacks (£240,000) i^i^ annum less 
^* than the average of the 15 years precedi*^ 1829-80. Since 
'' 1888-89 the aspect has materially Vfightened. In 1845 
" the receipts more than equalled *he average amount rea- 
'* lized from 25 to 80 years a^^> or before the deterioration 
** already alluded to con^^^i^ced ; and in 1846 there was 
'' further improvement of eight lacks (£80,000), while the 
*' actual receipts oi 1847, and the estimate for 1848, were 
^' still more &vourable. We therefore hope, that we may 
^^ safely pronounce the condition of the great bulk of the 
^' people employed under the Presidency of Madras in agri- 
^' ctdture, to have been much improved of late, and our anxiety 
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18 Important omissums in Financial review. 

'' for the permanent prosperity of the Land Revenue is con- 
*^ sequently relieved.'* 

But in this Extract not one word is said to show, whether 
this increase is owing to increased severity of taxation, or to 
increased ability to pay. We may make a tenant pay us 
10£ a year instead of 8£, and say, '^ see how much richer, 
he is !" Neither does the Statement show, whether this in- 
crease be really the result of the Capital expended by Go- 
vernment in improvements, or whether any increase has also 
been derived from land for which Government have done 
nothing. 

Who could suppose from this, that in one case at least in 
this interval, (from 1889 to 1848) the local Government had 
brought expressly to the notice of the Court, that on an ex- 
penditure for an extensive improvement ia a Public Work, an 
enormous return had been received ! It appears from this 
Despatch, that such unanswerable proofs of what is want- 
ed to put the finances to rights, do not produce one re- 
mark from the Court, when the subject of finance is express- 
ly under iuvestigation ! How often do their servants er- 
roneously imagine, that when they have proved by actual re- 
sults the wisdom and necessity of a large system of improve- 
ment <jf the country, the grand point is gained; and that 
now at length 3, beginning will be made towards wiping off 
this abominable C^grace of our rule, that our only thought 
is, how to grind out oi the poor ignorant people a little more 
Revenue, without an att^r^pt even to enable them to pay it or 
to show them the incalculablt^dvantages we have obtained 
in England by facilitating product^Lon and transit. 

In the same Despatch, in examining the Charges, the 
whole Civil Expenditure is lumped togeftier ; and not one 
single word is said, to distinguish what has been expended on 
permanent improvements, however great the returns, from 
the ordinary current expienditure. What would be thought 
of a merchant who should add up together, the salaries 
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of his clerks, his office expenses, and the price of a new 
ship which yielded him 100 per cent, per annum, and then 
call the total his annual expenditure ? The practical result 
is, that the Court again and again simply urge economy ; by 
which they mean reducing expenditure, whether productive 
or non-productive ; whether the money be spent on a salary 
of 5,000£ a year, on the repair of works upon which the 
very lives of the popidation depend, or on the construction 
of new works which woidd yield 100 or 200 per cent. 

Though the Court have had so many proofs of the im- 
mense losses resulting from neglect of Public Works, and the 
enormous profit derived from the execution of them, it is evi- 
dent that the object mentioned in the 66th para, of the Des- 
patch, viz., '^ the equalization of your Mevenue and expendi^ 
tureP has never yet been taken a right view of; the Court 
considering that it is to be attained by reduction of expen- 
diture ^ instead of by increasing the sources of income to the 
people and thus enahUng the country to pay a better Reve- 
nue. There can be no mistake on this point ; if the latter idea 
had been in existence, indications of it must have appeared 
in this deliberate review of the finances of India by the Court 
of Directors. Who could believe that although one solitary 
district, Tanjore, exhibits the example of a system of mode- 
rate but actual improvement steadily pursued for fifty years 
with unvarying success, raising the Bevenue from 30 to 50 
lacks (£500,000) a year, while the saleable value of the land 
has equally advanced, till it is now (allowing for the dif- 
ference in the value of money) equal to the value of land in 
England ; — all this being accomplished not by a sudden ex- 
tensive outlay of Capital producing even temporary difficul- 
ty to Government, but by an average annual expeniiiture 
of only about 40,000 Rupees (£4,000) a year, besides cur- 
rent expenses for the repair of existing works — ^who would 
believe that the same system had not been applied to all the 
other districts, of the country ? The total sum expended in 
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Tanjore is about 00 lacks (£200,000) and the increase of 
Beyenue per annum is the same ; the increase of private pro- 
perty in the value of land, is also about 8 or 8J crores, (8 
to 8^ millions) indicating an addition of private income of 
18 or 20 lacks (£200,000) a year. The money was expended 
in embanking rivers, cutting channels for the distribution of 
water and for drainage, constructing weirs, sluices, aqueducts 
and other masonry works connected with irrigation and 
drainage ; building many hundred bridges, and making 
1,000 miles of common road for facilitating transit. This one 
district standing alone amidst all the districts of India, 
shows the cause why there is yet no ^^ equalization of 
income and expenditure/*^ and yet it fails to call forth a 
single remark from the Coxirt of Directors. All the districts 
around have remained almost stationary, although some 
have, in a minor degree, had similar advantages granted to 
them. And the expenditure in Tanjore has been so inade- 
quate to its requirements, that the whole of its immense 
traffic is still carried by common roads : whereas, had a 
system of canals been added to the other works, the district 
would probably have benefited to the extent of another 20 
lacks (£200,000) a year. 

And if this improvement takes place in a single isolated 
district, what would it be, if improvement were so fex gene- 
ral, that the people of each district could send to distant 
markets the produce best cultivated by themselves, obtain- 
ing in return from distant places such things as their district 
could only produce at increased cost ? It must be allowed 
that Tanjore has benefited very greatly by one improvement 
beyond its own limits, viz. the opening of the Paumbam 
Channel, between Ceylon and the Peninsula, which enables 
it to send its produce to Colombo one-third cheaper than 
before; thus producing a saving in freight on its 70,000 tons 
of exported rice, of more than 4 lacks (£40,000) a year. This 
shows how necessary it is to garry on these improvements 
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generally, and how every district is interested in those ex- 
ecuted in others. The sole reason why England has been 
paying to America instead of to India, millions a year for 
cotton, wheat, and rice, thus giving the former a monopoly, 
is, that Public Works have been energetically carried on in 
America, whereas they have not in India. And so long as 
the population of India are liable to scarcity and famine, and 
are obliged to carry their produce over hundreds of miles 
at a cost of 8d. or 4<7. a ton per mile, (equal, from the great- 
er value of money, to Is. 6d. or 2s. in England,) and so long j: 2 
as the ports remain without shelter for shipping or depth of 
water for boats to land cargo, so long will the question of 
*' eqtuilization of income and expenditure^^ remain unsolved, 'i'. ^ 
even though all the wisdom of England were consumed in ^5 
devising modes of collecting Bevenue, and redtmng expen* ^^ f: 
diture. Whereas, by the general application throughout i-z 
India of the Tanjore system, the country will be enabled to 
pay two-thirds more Revenue than it now does, with an ;f :; 
equal increase of private property besides ; and the ques- {f^{: 
tion will then be, how to apply a surplus, instead of, how to ,ttl 
make up a deficit. ji:'^ 
How strange it seems that it should be necessary to argue *"', 
over all this, again and again ! At present two persons out *^t 
of every four are employed in growing food, and a third in 
carrying goods ; and one would suppose it would be obvi- 
ous to all, that if by irrigation or any other means, one per- 
son instead of two could grow food for the whole four, and 
if by means of cheap transit one person could carry for 40 
instead of for 4, thus leaving two and nine-tenths instead of 
only one out of every four persons, at liberty to labour 
either in providing luxuries for the four, or in producing 
things for sale to foreign states — ^then the worth of the coun- 
try and its ability to pay an increased Revenue, would 
be enormously increased. Nobody can deny that by means 
of irrigation, &c., one person can grow as much food as 
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two do now, or that by means of improved transit the same 
labourer would convey many times as much goods as he can 
with the present means ; nor can it be denied that these ad- 
vantages can be obtained at an outlay which would provide 
many times its interest : for all these points have already 
been proved again and again by actual results. And yet, all 
our Financiers are writing Despatches which imply, that 
there is but one way of " equalizing your income and ex- 
penditurcy^ and that nearly an impossible one, viz., reduc- 
ing the expenditure. 

The Financial Despatch of the 18th June 1852 is similar 
to the one already noticed, excepting in one remarkable point, 
viz., that it does mention as separate items, the expenditure 
on canals in the N. "W". and on repairs of tanks in Madras ; 
and although not a single remark is made on the results of this 
expenditure, yet the very notice of these works seems as if 
the first ray of light had dawned. Many are sure to tliiTilr it 
really indicates the approach of daylight and one can hardly 
help flattering himself that it does ; though after so many bit- 
ter disappointments, it is with fear and trembling that one 
admits the approach of such a hope. There is still however 
no distinction made between necessary current expenditure 
on repairs, and additional Capital sunk in new works ; and 
consequently not one word about the increase of actual annual 
Revenue, as the return for such outlay. This is still therefore 
like a merchant adding together in his accounts, the current 
expenses of his establishment, and the cost of a new ship, 
or of 100 tons of goods. What merchant could tell whether 
he was likely to appear in the Gazette or not, if he did not 
keep his books in a better manner ? 

The only remark made by the Court on this outlay is 
as follows in para. 113 of the Despatch: — "We have not 
" overlooked the compensating circumstances, that within 
" the period under review, considerable outlays have been 
" made in the prosecution of Public Works, such as must 
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'' crentually contribute largely to the improvement of Her 
^* Majesty's Indian Territories." " But as the larger por- 
^' tion of the cost of these Public Works is applicable to 
" such as are in progress only, and which "will caU for simi- 
'* lar outlays in future years, we cannot but regard with 
" much anxiety the existing deficiency ; and we feel the im- 
*' portance of impressing in the strongest manner upon your ii r 

'' consideration, the necessity of using your most strenu- 
'' ous endeavours to effect by every practicable economy and 
'' retrenchment consistent with the due administration of the 
'* public service, such reductions of charge and debt as may 
*^ conduce to the restoration of a favourable balance between 
'^ the receipts and expenditure of the Indian Finances." 
This in such a connection, is understood to mean, that Public '^ -i 

Works must be stopped. On a late occasion when an estimate 
was submitted to the Madras Government for an outlay of 
6,000 Rupees (£500) to run some of the Steamers employed 
at the Godavery works up the rivers, in order to ascertain t ^ 

more exactly what is required for making that magnificent i;'f- 

river fully available, the local Government declined to sane- i^^j; 

tion the expenditure upon their own responsibility, and under jjE 

the impression that the object in view would cost at least ''^^ 

Rs. 10,000 (£1,000), referred the matter to the Supreme :^^ 

Government, who rejected the application for this insignifi- 
cant outlay, (upon which hang possible and indeed almost 
certain incalculable benefits to England and India) adding 
a few lines to the effect, that it was inexpedient in the then 
state of finances, to sanction money for an object of doubt- 
ful utility. With reference to these sentiments the fol- 
lowing passage jfrom the Court's Despatch above quoted^ 
affords a noticeable comment : — ^' We have likewise found 
'^ it necessary on several occasions to remark that a consi- 
*' derable part of the money recently borrowed, remains in 
*' your treasuries, and has augmented your cash balances 
" which have been gradually increasing for some time past. 
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*^ and are of higher amount hy some crores of Rupees, 
" (millions sterling) than we consider the exigencies of the 
" public service require. While adverting to this point, 
^^ we may remark, that the latest estimate of their amount 
'^ on the 30th April 185S, exhibits the large and we believe 
*^ the unprecedented sum of 18 J crores as expected to be ly- 
^* ing in the Indian treasuries at that date, &c. "We invite 
'^ your most earnest attention to these circumstances, and to 
^' the urgent expediency of applying the excess of your cash 
'' balances to the liquidation of a portion of your debt, 
" or to an extensive reduction of the rate of interest now 
'* payable upon it." But if the amount of interest were 
reduced without the payment of a portion of the debt, it 
is clear that the cash must still remain in the treastiries, 
and the question of the disposal of this enormous superfluity 
will still be where it was. It is very curious that under 
urgent circumstances, so small a sum as 10,000 Bupees 
(£1,000) could not be granted out of the 60 millions of Bu- 
pees (6 millions sterling) lying idle in the treasuries, over 
and above the 75 millions of Bupees (7^ millions sterling) 
required to veer and haul upon, with the present system of 
financial arrangements. It would be interesting to ascertain 
what portion of this latter sum would actually be necessary 
for the current expenditure, if only a better system of finan- 
cial administration were followed. 

Thus it is with this unfortunate country. It is labouring 
at once under two opposite evils ; treasuries overflowing with 
millions of Bupees, and as many more ready as it chooser to 
accept at 4 per cent, interest, and at the same tiEue, a want 
of 10,000 Bs. (£1,000) for the important object of examin- 
ing an opening, by which it is well known, some of the 
greatest requirements both of England and India could be 
obtained. 

It thus appears after all, that not only is it in the power 
of Goyemmcnt to obtain money for the purpose of throw- 
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ing open India and relieying it from an annual expense of 
several miUions sterling, now actually incurred in the con- 
veyance of goods across the unimproved face of the coun- 
try, but that even supposing no better system of management 
could be arranged than one requiring the enormous sum of 
7^ millions sterling to be always in hand to meet current 
expenses, there are still six millions sterling now actually i» r: 

lying totally useless in the treasuries : quite sufficient to give 
20,000 miles of lines of tralxsit, at a cost not exceeding one- 
tenth of the present rate. 

The examination of these financial letters is of the great- 
est importance, as showing exactly where the evil lies, viz., {Xi 
that there is an utter misapprehension of this funda- \t •; 
mental point. No notice is taken by the Court of the only ^.^ 
thing which can by any possibility put the finances of India ^ '■'- 
to rights. How wonderful an oversight this is, when pro- t t 
bably there is not one of the authorities who, if asked, " Do ^ ^ 
" you think England could pay a Revenue of 60 millions, if fl 
" she had no Public Works or Machinery, no Roads, Canalff, tfit 
'* Railways, Ports, Steam and Water Power, and nothing t j 
'* that enables the human power of the community to ac- j?-; 
'^ complish a hundred times as much as it could without "^ , 
'^ those aids ?" but would answer, " She certainly could not :^C 
'^ pay a tenth of it, without those things ;" and yet, when 
the Court of Directors all consult together what can be done 
to enable India to meet her expenses, they are totally at a 
loss, to devise the only true remedy for existing deficiencies. 
If this be not one of the most extraordinary things connect- 
ed with our management of India, it is at least wholly in- 
explicable to the Public. It cannot be that the Court be- 
lieve a due attention to Public Works would set the finan- 
ces to rights but think that attention unattainable, other- 
wise they would certainly have at least mentioned the sub- 
ject; and five minutes' examination of the subject would 
have satisfied them that there could not be the smallest dif- 
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ficulty about it. Instances are before tbem of common roads^ 
canals, irrigation works, &c., producing an annual return 
to the country of more than cqnt. per cent, upon the 
outlay ; and as any amoxmt of money, for making every sort 
of improyement in India, can be obtained at 5 per cent., 
the practicability of executing these essential works is un- 
deniable. 

The Western road from Madras, constructed by Lord 
Elphinstone, cost about 10,000 Rs. (£1,000) a mile (with a 
great waste of money), and the rate of transit has been reduc- 
ed from 4J to 1 J annas, (6f to If Pence) per ton per mile ; 
and as there are now about 300 tons a day carried along it 
(besides travellers), there is an annual saving to the coun- 
try from this work, of 18,600 Rupees (£1,850) a mile or 
nearly SOO per cent. ; and had a canal been cut on the same 
Kne for 20,000 Rupees (£2,000) a mile, the traffic would 
probably have been increased five-fold, and the cost re- 
duced to one-thirtieth of what it is now. Again, Coch- 
rane's Canal, (about 10 miles of communication) costing 
originally perhaps 150,000 Rs. (£15,000) yields 80,000 Ru- 
pees (£8,000) a year, or 20 per cent, to Government, be- 
sides the saving to the community. Again, the opening of 
the Paumbam Channel, which has cost about 2^ lacks 
(£25,000) has reduced the cost of freight between Tan- 
jore and Ceylon to one-third, producing in the carriage 
of grain alone a saving of more than 4 lacks (£40,000) 
a year, or 160 per cent., besides the reduction of Interest 
and Insurance from a shorter and safer voyage. Again, 
all the important and some minor Hydraulic Works ex- 
ecuted in Madras during the last 14 years (exclusive of 
the Godavery works), have cost in all 6 J lacks (£56,000) 
and yielded on an average a net return to Government 
of 8f lacks (£87,000), or nearly 70 per cent, per annum 
from the time of their construction; and they are now 
yielding at least 100 per cent., besides all the profit to pri- 
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vate individuals.* These are specimens of the eflFects of Public 
Works in India. How can it be otherwise ? Does not common 
sense tell us^ that a country in almost its natural state^ occupied 
by minions of orderly and industrious people, must necessari- 
ly present openings for the employment of Capital in the im- 
provement of natural advantages, far beyond what can be ex- 
pected, either in a country like England where all the most 
obvious openings have already been taken advantage of, or in 
one like America where there is a deficient population ? 

And yet, the Court's Despatches imply first, that if the 
works are executed at all the cost must be defrayed out 
of the current Sevenue ; and secondly, that there is no 
other way of relieving the country than by paying oflf the 
debt already existing. With respect to the first, nothing 
can be more unreasonable and unjust ; it is nothing more nor 
less, than the man's determination not to go into the water till 
he can swim. Until these works are executed the Revenue 
cannot seriously improve ; and therefore if we wait for a |f ^ 

surplus, we must wait for eyer. And what can be more uu- |« 

just even if it were possible to accomplish it, than to grind i '^ 

out of the present generation, the whole cost of works in ^ 

which they only have a Ufe interest ? If the Capital re- ^'^ 

quired for the works be worth ovlj 5 per cent., this is all ^g 

that can jusdy be demanded of the present generation ; and ^^ 

not one Rupee more should be taken from them. Let fu- 
ture generations who succeed to the possession of the works, 
pay their share of the cost, by meeting the current demand 
for Interest. Even if there were a sujplus Revenue, both 
common sense and justice show us, that the taxes should 
rather be reduced, instead of such surplus being spent on 
Public Works of this very remunerative character. 

With respect to the second point, viz., there being no 
way of relieving the country but by paying off* the debt, let 
us suppose that we met a poor famished cooly fainting under 

* See JStatement Z. in Appendix to Madras Public Works Report. 
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a load of 20 lbs. from want of food^ and had it in our power 
either to carry his load for him^ or by feeding him restore 
him to his full strength^ and enable him to carry 80 lbs. 
with ease ; which would be the best thing to do for him ? 
Even if all the taxes of India were taken off it would still 
be in a miserable state without Irrigation^ Communications, 
Ports, &c. And to increase the income of the country, 26 
millions sterling by means of these improyements, would be 
an incomparably greater benefit than to take off the present 
25 millions of taxes ; and a complete system of communica- 
tions throughout India, would undoubtedly increase the in- 
come of the country by fax more than 25 millionB a year. 
Let us once more take the case of Tanjore, and suppose that 
instead of 40,000 Rupees (£4,000) a year being spent on 
improyements in Public Works, the same amount of taxes 
had been remitted ; the district would, it is true, haye had 
40,000 Rupees (£4,000) a year less to pay, but it would 
on the other hand, haye remained without those works 
which haye raised the yalue of its land to 3 or 3^ crores (8^ 
millions sterUng), indicating an increase of income of 18 or 
20 lacks (£200,000) a year. Ask a sick man which he 
would rather a doctor should do for him ; relieye him from 
a small part of his work ? or restore him to his full health, 
BO that his labour would be a pleasure to him ? can there be 
any question which he would prefer ? The present debt of 
India would be utterly insignificant to a fertile country con- 
taining 100 millions of people in a state of perfect peace ; 
if only they had the means of cheap transit. It only amounts 
to half a Rupee per head per annum. The improyement in 
the Reyenue of Tanjore alone, pays one*ten1h of the interest 
of the debt trifling as the works are that haye been executed 
there, and the increase in the yalue of priyate property ther<5 
is equal to more than a tenth of the debt ; so that if fiye di&^ 
tricts out of the 90 or 100 were thus positiyely improyed, (it 
would be equal to wiping off the whole debt. ^ 
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Wlien tliis point was expressly brought before the Court 
by the Madras Goyemment, viz., the executing Public 
Works by means of a loan, it was not objected to, but still, 
nothing was done about it ; the usual fate of all suggestions 
for the benefit of India. Debt, whether incurred for wars 
entailing a permanent charge upon the country without any 
good to counterbalance it, or for the execution of Public 
"Works yielding 100 per cent., or 20 times the interest, is 
equally caUed a hur{hen ; both are treated alike, and the 
same reasoning is applied to both, though one is the load on 
a bullock's back, and the other the wings of a bird, which 
instead of being a burthen, carry the body. We may safely 
say that there is in India an almost unlimited field for the 
employment of Capital that would yield at the lowest cal- 
cxdation 50 per cent, to the community ; so that every mil- 
lion borrowed and spent, wiU in the present rate of interest 
(4 per cent.) be equivalent to paying off llj millions of 
debt ; and this is all the burthen it will be to the country. 
A burthen is not an absolute, but a relative thing ; and the 
present debt of India is a greater burthen to it with its 100 
nuUions of inhabitants, than ten times the amount is to 
England with a quarter of that number of people, because 
India is starved to death and has no strength to bear even 
so trifling a burthen. A million of people in Berar are 
paying annually 200 or 300 lacks (2 or 3 millions sterling) 
a year, for rice which they grow themselves, while they could 
obtain it from Eajahmundry for 50 or 70 lacks (£70,000), if 
the Godavery navigation were opened. No wonder they 
cannot bear the burthen of these taxes when they have to 
bear this load of 150 or 200 lacks (1^ or 2 millions sterling) 
unnecessarily ; whereas, if they could get their food so much 
more cheaply from Eajahmundry, they might employ their 
labourers in growing cotton for Manchester. And so also 
with respect to the sums actually paid for transit. The city 
of Madras for instance, pays for the carriage of firewood. 
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&c.y at least 12 lacks (£120,000) a year, perhaps as much as 
80 lacks (£200,000) ; nineteen-twentieths of which might be 
saved by improved comjaunications. With this load, equi- 
valent to 2 or S Rupees (4 or 6 shillings) ahead, (more than 
ten times as much as their share of the interest of the In- 
dian debt), no wonder the people are not able to bear the 
load of the taxes, light as they really are. 

If we estimate the whole loss to India from want of com- 
munications at only 25 millions sterling, it is still twelve 
times as great a burthen as the interest of the debt. How 
is it that there are such endless discussions about relieving 
India from the debt, and not one word about getting rid of 
a load, in comparison with which, the debt is very trifling ? 
How much easier would it be, to increase the strength of 
the coimtry so that the debt shall be scarcely any burthen 
to it, than to get rid of the debt ; and how much better to 
have a country in health and strength with a light load to 
carry, than to have a population miserable, sickly and starv- 
ed, though without a load ; even supposing it were possible 
to get rid of the burthen of debt, which it certainly is not, 
excepting by this one means of Public Works. India has 
been dealt with like a patient by an ignorant doctor, who 
in order to cure him of some complaint connected with the 
unwholesome state of his room, persists in physicing him, 
and thus reduces his strength more and more ; whereas, if 
he would only give the sick man a change of air, his system 
would gather strength to throw off the disease of itself, 
"^fniat India requires is, fiot more financial doctors ; but a 
change of circumstances. It requires no such physic as 
the financial Despatches prescribe, but something to invigo- 
rate the system; it wants to have the light and air let into 
it by means of communications. If this were only tried, it 
could soon throw off its present debt. 

Alas for India ! whatever happens, war or peace, famine 
or plenty, success or failure, increase of receipts or falling 
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oflf, all lead to only one result, all tend to generate the la- 
mentably false conclusion that nothing can be done to remedy 
existing evils. At the very time that a Despatch is written 
to India, treating with such indifference the subject of Public 
Works, the boast in England is, that such large sums are 
expended on them. The Statement above referred to, shows, 
for a period of 14 years throughout the whole Madras Pre- 
sidency, an expenditure of only 6 J lacks of Rupees (£55,000) 
or 4,000£ a year (one-thousandth part of the Revenue) on 
new Works of Irrigation or improvements in old ones ; and 
upon this a return of at least SOO per cent., including 
the benefits derived by the country, is obtained on the 
whole : and yet, a financial letter professing to submit a view 
of the whole subject, does not say one word about such an 
astonishing opening for relieving the finances. How often 
have we thought, " Well, now at any rate, the real state 
^^ of the case is proved so that it is impossible but that it 
*' should be rightly understood, and we shall now at length 
^^ see a real energetic attention to Public Works." But 
hitherto we have suffered repeated disappointments; and 
when we have arrived at the end of 1852, this Despatch 
shows the results of all the efforts that have been made to 
awaken the Government, to a sense of the importance of 
these things. 

It is indeed heart-breaking work ; and the first impression 
is, what is the use of labouring for the good of India and 
the enrichment of the Treasury ? Is it not much better to 
leave oitr rulers to go on in the old way, and India to 
its famines, poverty, and ignorance ? But the longest 
night is followed by daylight at last ; and surely there are 
symptoms of day-breaking already, at least in the North 
West. Surely there are manifest proofs of some increase of 
interest benig taken in India by the people of England, 
and at all events the present enquiry offers an opportunity, 
which it would be the height of folly and wickedness to let 
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pass without an effort to bring these matters more promi- 
nently to notice. Many at home now take a real interest in 
India^ and there is a rapidly increasing body of men who 
begin to see and feel that England also is deeply concern- 
ed in the progress of this vast empire^ as the prosperity 
of 100 millions of British subjects must powerfully affect 
that of the whole empire ; in short that Englishmen are 
personally interested in India^ and that whatever vitally 
affects that country is their personal concern. This at least 
gives an opening for hope^ that the weight of England may 
be brought to bear upon this matter. 

Manchester especially has made its voice heard^ and its 
power felt in Indian matters ; and there is even some evi- 
dence that it is sensible of its remarkable power as the pro- 
per substitute for a free and powerful Public voice in India 
itself. To its commercial population at leasts the progress 
of things in India is a vital question ; whether the country 
is to be dependent on America alone for cotton and cheap 
breads or whether it is to have two strings to its how, and 
two competitors for its custom and goods. If Manchester 
suffers such a state of things as above described without the 
most determined efforts to bring about a great change^ cer- 
tainly it will deserve to find itself some day deprived of its 
very life-blood by war with the United States, or some other 
catastrophe. India can be enabled to supply England 
abimdantly and cheaply, with two essentials, flour and cot- 
ton ; and nothing whatever prevents India doing so at this 
moment, but the want of FubUc Works. If only the coun- 
try were, by means of Irrigation, enabled to produce food 
as cheaply and abundantly as it could easily be made to do, 
and if by means of communications, its produce could 
be cheaply conveyed to the Coast, then Manchester is safe ; for 
its supply of the two things upon which its very existence 
depends, cannot fail. But while three-fourths of the people 
of India are employed in raising food^ and an eighth in car- 
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rying their produce over the unimproved face of the coun- 
try at a cost that would instantly paralyze England if sub- 
jected to such an incubus, this magnificent appendage to 
England must be comparatively lost to her, and the pro- 
digious, and incalculable stimulus that it might give to her 
manufacturing and general prosperity, must be in a great 
measure lost. 

The only way that I ever heard this neglect of such a 
country by her rulers satisfactorily accounted for, was by a 
shrewd friend, who said, '* Sir, the fact is, that such a coun- 
^* try with its immense population and unbounded capabili- 
*^ ties would, if it had been managed with the smallest degree 
'* of European energy and intelligence have thrown such 
" amazing means into the hands of England, as totally 
*' to destroy the balance of power, and place her so im- 
*^ measurably ahead of all other countries, as would have 
*' made her mistress of the world." Perhaps now that the 
United States have made such progress in population, &c., 
as to form a powerful counterpoise, this cause for India being 
kept in a state of paralysis is removed ; and the time may now 
have arrived, when England may be safely trusted with 
the vast accession of power, which an active and enlighten- 
ed management of India will inevitably give her. Suppose 
all the rest of India had been treated only as Tanjore has 
been, what could have prevented the same results following 
universally ; the population being doubled, the Revenue in- 
creased 70 per cent, and the value of private property qua- 
drupled ? And suppose that instead of only the imperfect 
works that have been given to Tanjore in a long course of 
years, (half a century) all India, had as fast as it was ac- 
quired, been boldly and liberally supplied with the works 
which are indispensable to a state of life and prosperity ; 
and thus been relieved from a burthen equal to the whole 
present taxation of the country, and at the same time pro- 
Tided with that powerful stimulus which free intercourse 
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would supply, who cannot see that the addition of such a 
source of supply for England's manufactures and such a 
market for her goods, would have placed her in such a posi- 
tion of power and independence as cannot be estimated? How 
coolly we talk of 100 millions of people and how little we 
think what such a population might be, if roused from their 
torpor and despondency, brought into a state of life and ac- 
tivity, and united under one intelligent goyemment ! 
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CHAPTER III. 



VIEWS or THE GOVERNMENT AND CIVIL SERVICE OF INDIA 
ON THE RELATIVE IMPORTANCE OF THE MODE OF 
COLLECTING THE LAND REVENUE, AND THE 
PROMOTION OF PUBLIC WORKS. 



Views of the Oivil Service. 

Having thus examined the opinions held on these sub- 
jects by the authorities ia England concerned in the Go* 
vemment of India, let us go on to investigate the views of 
the riding body in India, the Civil Service, the actual ex- 
ecutives who are to carry out the orders of the superior 
powers. Are they writhing under the system under which 
they are employed ? Have they from seeing the practical 
working of these views on the spot, in the poverty, igno- 
rance and despondency of this immense population in the 
provinces, and the want of every thing which should mark 
the country to be under a powerful, intelligent, well in- 
structed, and energetic European people, with unbounded 
means at their disposal and above all with the principles of 
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truth and righteousness taught them in the Bible — ^have 
these men generally, from seeing continually the fruit of 
the views of their superiors, become so deeply sensible of 
the utter ignorance displayed in them, as to be weary of be- 
ing parties to such a system ? Have they been incessantly 
pressing upon their notice the disgraceful results of such a 
mistaken system in the actual state of the people ? Have 
they urged upon the consideration of their rulers, the mea^ 
sures unavoidably resorted to, to get out of the people the 
insignificant Revenue paid by such a multitude in such a fer- 
tile coimtry ? Have they been continually pointing out, that 
80 long as such a system is pursued, it is impossible that the 
Kevenue should improve, or Government be supplied with the 
means of improving the condition of the people, and marking 
the country as having been under the government of a wise, 
benevolent and energetic people ? Have they said, *' We 
" have now tried for 50 or 100 years what can be done, by 
*' keeping our eyes incessantly fixed on that one point which 
" we at first learnt from the Native Governments who pre- 
*' ceded us, to be the thing on which all national prosperity 
^^ depended, viz., the mode of collecting the Land Meventte ; 
'^ and we have found that not one single step in advance 
'' has been made by means of it ; that the people are still 
^' as ignorant, as poor, as inert, and as helpless as the day 
'•' they came under our power. We have done our utmost ; 
*' we have screwed out of them the last Rupee that we could 
*' get from them, in order to try and show a good result in 
*' the amount of Revenue, and we have utterly failed : and 
'' we must in every respect and on every occasion press 
'^ upon your notice, that whatever may be done about coTr 
^^ lectingy so long as nothing is done about producing the 
^^ sources of Revenue, we shall never have a Rupee available 
^* for the instruction and improvement of the people." 

Nothing coxdd be more to my present purpose than the 
work lately published by Mr. Campbell, called ^^ Modem 
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India y" a work intended to give a complete view of all 
essential points connected with the country. It is not the 
work of a man of former days, nor is it that of a man who 
though really younger, is in fact of the old school in hifl 
ideas generally; an opponent of all improvement and a 
worshipper of evils provided they have only heen long in 
existence ; neither has he even been associated with the old 
school men. On the contrary, he is evidently one of the 
best specimens of the Civil Service, the governing body ; 
though not a man of unusual talent, he is evidently a sensi- 
ble, active minded man, heartily interested in the country 
and in his duties and brought up in a new school incompa- 
rably superior to any yet seen in India ; a school which has 
given us the first prospect of better things, and exhibited 
one of the best indications of honesty, in not being altoge- 
ther afraid of the public knowing what it is about. A mul- 
titude of things have been introduced in the North West 
Provinces which are quite new, and looked upon with hor- 
ror by the thorough old school men, things which beyond 
all doubt are calculated immensely to improve the condition 
of India, and indicate an awakening of the mind of the Civi- 
lians there, which compared with the torpor elsewhere, is 
like life from the dead. Now let us see what is the main 
point in the estimation of a man who is the type of the best 
class of the governing body ; of the most enlightened, intel- 
ligent, zealous, and earnest portion of that body who really 
hold the welfare of India in their hands. If we search his 
book through and through, we shall find that this point is 
nothing more or less than the mode of collecting the Land 
Revenue ; not the education of the people, not the securing 
to them a never-failing and abundant supply of food, or the 
power of transporting the produce of labour from where it 
is worthless to where it is valuable, not the free intercourse 
of the inhabitants, nor even the difiusion of the knowledge 
of that Religion in which alone the true principles of right 
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and wrong are found ; neither in one of these things, nor in 
all of them together does Mr. Campbell consider the great 
means of good government to lie, but rather in this one 
grand root of all good and evil, happiness and misery, 
wealth and poverty, safety and danger, the mode of collect- 
ing the Land Revenue ! 

Mr. Campbell states that the '^ Magistrate and Collector 
is a sort of local governor." Certainly if he be not so, if 
he be not the representative of Government in his district 
in aU capacities excepting the Judicial, there is nobody else 
whose business it is to attend to the various interests and 
wants of a community such as that of India, who stand in 
the same relation to their present rulers, as children in a 
nursery to their grown up guardians. What they cannot 
do for themselves we must do for them. "With his magis- 
terial duties, therefore he is not merely the Collector, but 
the person who should in the ftdlest sense of the word su- 
perintend the district ; and it is his business to attend to 
everything upon which -the well being of the people de* 
pends, excepting of course Judicial matters. If it be said, 
^^ No, this is never intended ; his duty is solely to collect 
the Revenue, as that of the Judge is to investigate crime,** 
then it is admitted that Government looks with perfect in- 
difference on the sources of good and evil in the country ; 
considering its sole duty to be, after securing peace, to hang 
criminals, and pay itself for so doing. But this is totally 
contrary to all that is said ; for theoretically the Government 
is generally acknowledged to have the whole welfare of the 
people in its keeping. Even supposing however that the 
sole business of Governanent were to pay itself for keeping 
peace and hanging criminals, it is still a complete mistake 
to suppose that its officers have nothing to do but to collect 
Revenue, and that the people wiU without any aid, procure 
the means of paying the taxes. If only a thousandth part of 
the time and labour expended on adjusting and collecting 
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the Revenue, were bestowed on the means best calculated to 
enable the people easily to pay it ; the Government would 
be rolling in money. 

But to return to our author. Even meeting h\m on his 
own ground, and supposing the ultimate end and object of 
Government to be simply to obtain a certain amount of Re- 
venue, and that amount to be the sole test of what is done^ 
(for Mr. Campbell winds up his statements of the manage- 
ment of each Presidency by a simple statement of Revenue 
collections designated as the '^ Result" of the Ryotwar sys- 
tem), can any thing be conceived more absurd, than to take 
it for granted that these results are simply the effects of 
a certain mode of collecting the Revenue f A man might al- 
most as well conclude, on seeing his friend look unwell, that 
it was because he was wearing a coat of some particular 
colour. Mr. Campbell takes the general collections of all 
Madras, and gathers from them the effects of the Ryotwar 
system. And yet, amongst these districts, are some that have 
upon the whole made at times, or throughout our rule 
steady progress ; others that are now in a most wretched 
state, and others again that had at one time sunk excessively 
low, but are now to a great degree restored, without these 
fluctuations having the least reference to the kind of setde- 
ment in the districts. But can any one who thinks at all 
seriously on the matter, for a moment believe that there are 
no more powerful agencies at work than the mode of col- 
lecting the Revenue^ even in respect of the amount of that 
Revenue ? I shall not attempt to go into this subject gene- 
rally, nor have I the least pretension to be competent to it 2 
the only two points which I insist upon, are; first, that the 
whole governing body, (of which Mr. Campbell is a type) do 
in fact, as a body, though of course not without individual 
exceptions, really act upon the principle, that the mode of 
collecting the Revenue is the one thing to be thought of; and 
secondly, that there are in reality many other points of in- 
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calcidably more importance than this one ; and among them 
the promotion of Public Works. 

Let us now take a district under this so-called wretched 
Ryotwar management, by which every miserable victim is 
condemned to hold his own land, whether much or little, 
independent of all his neighbours, and obliged to do what- 
ever he pleases with it, without any other ryot having the 
right to interfere with him ; a thing which would in Eng- 
land be considered an advantage, but in this extraordinary 
country, is it seems, the greatest misfortune under which a 
man can labour. Let us suppose this district, though possess- 
ing a fertile soil and partial supplies of water, to be yet in a 
great measure liable to lose its crops from irregularity of sea- 
sons, (sometimes floods, sometimes drought) and also to be for 
the greater part of the year without any means of transport- 
ing its produce, owing to the soil- being alluvial, and the ri- 
vers unbridged ; and further let us suppose that Government 
immediately on taking possession, begin to expend annually 
a certain sum of money, either in keeping off floods, leading 
water in new directions, or opening communications, so as to 
enable the land to yield a return on the outlay of 200 per 
cent. Assuming that 30 lacks (£300,000) is the Revenue at 
first, and that by means of 40,000 Rupees (£4,000) laid out 
annually on improvements (besides a like amount, necessary 
to keep up the progress already made) a progressive in- 
crease of income of 80,000 Rupees (£8,000) a year is ob- 
tained ; this outlay if continued for fifty years, would cause 
a total increase of income of 40 lacks (£400,000) a year. 
The Revenue taken from the district will thus have increased 
by 20 lacks, (from £800,000 to £500,000) and as it is ac- 
tually counted into the treasury there can be no question 
about that. The increase of income to the people 20 lacks, 
(£200,000) is shown by the saleable value of the land hav- 
ing increased by 300 or 400 lacks of Rupees (3 to 4 millions 
sterling)^ and yielding interest to the proprietors at 5 or 6 



\ 









Ryotwary ^ Zemindary with and without Improvements. 41 

per cent. Suppose that one of the ways in which this re- 
turn for outlay has been obtained, is by supplying 7,500 
cubic yards of water to each acre of land at a cost of 6 Ru- 
pees (10 shillings) of Capital, whereby an increase of produce 
is obtained to the extent of 10 Rupees (£1) a year per acre, 
more than before. Another is, by laying out 1,000 Rupees 
(£100) on a mile of road, by means of which 60 tons of ^ 

goods per day are conveyed all the year round, at one* ^'[^ 

Anna (1 Je?.) less per ton per mile than they could previously , J :- 

be carried in the dry season only ; being a saving of 1,000 'f! 5^ 

Rupees (£100) a year, besides the gain by being able to con- ; 3^ 

vey the goods in the wet season, and let us suppose the dis- 
trict to be thus provided with 1,000 miles of road, effecting 
a saving of 10 lacks (£100,000) a year in transit alone.* 
This is a correct statement of what has been done in Tan- 
jore and will enable any .person to understand, how even 
under a wretched Ryotwar system, a district may stand Mr. 
Campbell's test, and show a very comfortable increase of ??^ 

Revenue ; and such an improvement as would if extended f"^i? 

over five districts only, meet the average balance against In- [' J 

dia of 1 million a year, for the last SO years. ,'i::p. 

On the other hand let us take another district, under Ze- :^^ 

mindary and Village settlement, where almost every far- t/^ 

thing collected, (except what is expended on collection) is J^-* 

sent out of the district ; where the old and partial means of 
securing a supply of food are left to go to ruin, and not a 
mile of road made in it ; not a reservoir of water construct- 
ed ; not an embankment thrown up to prevent the river 
drowning any extent of crop, and not a stream bridged : 
so that almost its produce except what can be consumed in the 

* Besides these ordinary advantages let us suppose that the district 
were, once in 20 or 30 years, when the whole Carnatic is deprived of its 
usual local rains, enabled in consequence of the care taken to j^rovide 
it with water, to sell nearljjr half its own produce at enormous pnces to 
all th^ surrounding districts, thus nearly doubling its income for that 
yeltr, instead of sharing in the general calamity, and having to import 
naif ita food at a high price. 

Q 
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yillage ifh^B it grows^ is utterly yaluelesa. Besides tiik 
ordinary state of things^ let us suppose a failure of local 
rains to occur^ which in consequence of its being unmitigat- 
ed by a single tank of water^ or a single channel leading 
water from an unfailing river which borders \he district for 
80 nules^ gives rise to the utmost horrors of famine^ sweeping 
off in a few months fully half of the population^ and reducing 
* the Bevenue at once by 14 lacks (£140^000) a year ; a loss 
which is not fully recovered for twelve years. Now this is 
a correct statement of what has happened in Guntoor. Does 
any body find it hard to understand how any kind of settle^ 
ment would have failed to make this a flourishing district ? 
Let any gentleman in England manage two estates in these 
two different ways. Let him manage one Ryotwar, letting 
it out to a number of small and large; farmers independently^ 
and expending a portion of the rent every year upon it in 
such a manner as to make it more productive to the extent 
of 2i per cent, than previously, while he only raises the 
raxt li per cent. ; and let him manage the other by giving 
all lus tenants a joint lease of it, but take the whole rent 
without expending one farthing on repairs or improvements ; 
let him continue this for 50 years, and then take his friends 
to see the results of his two modes of settlement with his 
tenants. 

Now let us suppose as regards Tanjore, that instead of the 
petty trifling way in which it has been improved, a really 
intelligent and vigorous system had been pursued. Sup* 
pose for instance that instead of 40,000 Bupees (£4,000) a 
year, even 1 lack (£10,000) only had been spent in irrigation* 
improvements, so that the district had been brought into 
tolerable order in that respect in 20 years instead of 50 ; and 
that by contiauing the expenditure, sufficient water had 
been stored up, to supply it throughout the dry season, and 
thus enable the people to grow sugar and other valuable 
products, instead of being as now, without water for four 
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months^ and growing rice only. Under the former system, 

the district might long ere this, have been exporting 100,000 

tons of sugar a year, worth SOO lacks (2 mil£ons sterling) « 

besides various other things. Let us suppose further, that 

kustead of merely constructing in the course of the latter SO 

years of the 50, very imperfect unmetalled roads worked at 

8 Annas (^d.) per ton per mile, a system of steam canals, 

by which goods could be carried at half a Pice, (one- l',]^ 

sixteenth of a penny) per ton per mile, had been commenced j^ :}- 

from the first. At present there are just 1/)00 miles of road in ' i[ '^ 

the district ; and supposing the average traffic to be equal to ll'^- 

60 tons of goods a day, the daily cost mnst be 9/)00 !Rupees ^^ ^ 

(£900)or821ackft(iCa20,000)ayear, If steam canals had been j? j 

provided for the great hvik of l^e traffic, this would have f:' f;- 

relieved the district from an expenditure of 25 lacks [;/•!., 

(£250,000) a year on the goods and passengers moved ; be- 

eides at least an equal sum being probably gained in the 

additional value given to goods winch are now not moved or ? Z 

sold at all, on account of the present high rates of transit t^ 

With these improvements an additional income of at least 100 i '^j 

lacks (1 million) in more valuable products would have been ;•::? 

gained, and a sav^g would have been effected in transit, woTth ^^-^ 

50 lacks (half a million) a year, so that the Bevenue might now m^; 

be 100 lacks (1 million sterling) instead of 501acks, (i miUdon v"^ 

sterling) and the net income of the people also 100^ lacks (1 

million) more than at present. And all this might have been 

done without a Bupee (2s.) being permanently withdrawn 

£rom the general treasury ; for the district would itself have 

\noxe than repaid the outlay for all these improvements from 

year to year, out of the additional Bevenue it would have 

been yielding ; just as of late in the Bajahmundry district, 

where, while 20 lacks (£200,000) haveb^n spentin8years,80 

lacks (£800,000) of additional Kevenue have been received. 

No reason whatever can be assigned, why this should ndt 

have been done, amd thus thus one district been enabled 
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instead of paying £200^000 a year in mere Revenue towards 
the late annual deficit of a million^ to pay £700^000 or 
seven-tenths of the whole deficit ; and only two districts so 
improved, would have made the difference of our having for 
the last 30 years a surplus Revenue upon all India of half a 
million sterling, instead of a deficit of a million. And I think 
we may venture to say this would have been the case even 
under the Revenue system which according to Mr. Camp- 
bell is the worst in India ; that is, even if every land owner 
had been compelled to manage his own land in his own way, 
and without the interference of his neighbours. 

Is it not astonishing that sensible men can be so blinded 
as to' imagine that every thing depends upon the mode 
of collection of the land Revenue throughout India ? When 
a district that pays 20 lacks (£200,000) a year in Reve- 
nue, is paying the same for transit or for want of transit, 
who cannot see that there is at least one thing of more 
importance than '* the Settlement ?" I have brought for- 
ward most prominently this point of Public Works ; but 
it is only one of many, all of which are of a hundred 
times more importance than " the Setdement." Take for 
instance Education. Suppose some ^^ Collector" had taken 
it into his head, that an intelligent and instructed million of 
people would be better off in every way than a million of 
people raised very little above the beasts, in fact as entirely 
without any thing that can properly be called knowledge, 
as their bullocks ; and that under this idea he had every- 
where established schools where all fundamental knowledge 
could be acquired in the vernacular languages — ^what wouldT 
be the state of his district by the time a generation had 
grown up ? Suppose farther, that he had been so fanciful 
as to think that it might even be of some use to them to 
know the true principles of right and wrong, of truth and 
falsehood, and had caused them to be instructed in the only 
religion where they were to be found, so that instead of 
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fSalsehood being almost invariable, and truth scarcely known, ; 

his district had been brought up to the standard of England ; 
so that when a Judge entered upon a trial, he could stand 
upon the ground, that it was ten to one the evidence he 
heard was true. Suppose a district under such a system as 
this, and consider whether the people might not be better oflF 
upon the whole, even under a miserable Ryotwar settlement ^ 

like that which England groans under, than under a Yillage ^ \^ 

settlement, but without any knowledge or right principles ? jj p 

Nothing is more certain, than that it is quite possible, not - ^ ^" 

only for an individual, but for a whole body, thus to have li^ 

their attention so fixed upon some comparatively insignifi- 
cant point, as altogether to lose sight of a hundred other 
things of incalculably greater importance ; and until the 
governing body are driven out of this strange infatuation, 
the progress of India must be slow indeed. 

Let any person only consider the countless volumes that 
have been written on this frothy question, " What is the best |? Z^"- 

mode of collecting the land Revenue ;" not merely by in- tj^ 

ferior men, but by our very ablest Governors and Collec- yM 

tors, from Sir T. Munro downwards; and can he fail to be ,'ir'? 

astonished beyond measure at the way in which this matter t-^ 

has been treated ? It was originally purely a Native idea, m^ 

and is a perfect specimen of the operations of the Asiatic 
mind; similar to the notion of the Brahmins, that a man's 
eternal happiness depends upon his never having trodden 
upon a bit of leather, without purifying himself afterwards. 
Of all the sad and depressing things continually before our 
eyes in India, one of the worst is, to see the Anglo-Saxon 
who has been bom and bred in an atmosphere of freedom 
and knowledge in which his mental vision has expanded and 
strengthened beyond anything before seen in the world, al- 
lowing his mind gradually to shrink and contract, until he 
at last comes to think the poor wretched ideas of the book- 
less Asiatics, the height of wisdom. Thus daily to witness 
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J mental deterioration of fine intelligent yoiMig msi&j is 
indeed most melancholy; and yet^ there is notliing surprising 
in it. The young lad on entering the Ciril Service in In- 
dia^ is sent to some remote place^ where he sits &om morning 
to night surroun,ded by his slavish Native Cutcherry servants ; 
and continues immersed in this poisonous atmosphere day 
after day, and year after year, with but very little intercourse 
either with Europeans or with books. Under such circum^- 
stances, how should anything better be expected than that 
without being in the least sensible of it himself^ his mind 
should become more and more dwarfed, tiU he really sees 
things with Natives' eyes ? Of course^ a few active minded 
energetic men keep themselves to a considerable extent 
above this influence ; but I can safely a£rm, that until of 
late years, there was hardly an individual iq the Civil Ser- 
vice, who had not been more or less grievously injured in 
this way, and I confidently appeal to the state of India at 
this moment, in proof of the assertion. Is it at this mo* 
ment in an Asiatic or a European condition ? How is the 
time of a Collector occupied? What portion of it ia matters 
immediately connected with the collection of the Revenue, 
and how much on matters calculated to raise either physi- 
cally and mentally, the state of the people ? 

To aa Engineer in India intent on Public improvements, 
the thing that continually weighs him down is, that he can- 
not but feel at every step that he is transactiiig business with 
men, who relinquishing their English notions, are imbued 
with Native views of things, imbibed with the air they have 
breathed in Cutcherries, for 10, 20 or 80 years. Do these 
men think that the welfare of the people depends upon their 
having correct principles, and knowledge of right and wrong, 
books, means of intercourse, and the power of eScchanging 
commodities, or upon a proper division of labour^ whereby 
only a small portion of the community axe employed in pro- 
ducing t>he actual necessaries of Ufe, while the rest are there- 
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by set free to prosecute art$, sciences, learning, &c. ? Not 
in the least ; these are mai;ters of no importance in their esti- 
mation : the question is, '^ How is the payment of the land 
tax arranged ?" They do not even consider it a matter of 
any moment, compared with the mode of collecting, whether 
by facilitating the production and transport of food and ma- 
nufactures, the income of the district might not be increased ^, .> 
tenfold; that is, whether the Eevenue drawn be one-fourth, S* |J' 
<)r one-fortieth of the income of the people. And yet, jl |^. 
these are all Englishmen who know that our national pros- \\, i. 
perity and strength, are the results of the enormous eco- - "' 
nomy of human labour by means of Public Works, where- '■** g 
by only a few are actually employed in providing the |f:p' 
mere necessaries of life, (food, clothing, and shelter) thus ;^ 5 
leaving a large number of the people at liberty to promote *•: f - 
learning, arts, &c. y-'^: 

Until this erroneous idea that the one thing needful is the ^ 

Mevenue Settlement , be given up, nothing can be done. Till 'fz- 

the attention of the Civil Service is turned to the sources of ^".^ 

income, and the circumstances of the people thus improved, ^-^^ 

we shall be met at every step as hitherto, with the invariable ^:^' 

answer, *' we can't afford it^^ and there will be no education or '^'^ 

any thing which can really elevate the people. One of the ^C-^ 

first and fundamental things is, by means of Public Works 
to increase the income of the country ; and this is entirely 
within our reach, since any amount of money can be obtain- 
ed from without, for the execution of improvements which will 
pay 10 or 20 times the interest of the capital. There is not a 
shadow of ground for delaying these things one day, and they 
will naturally place at the disposal of Government, funds for 
every other purpose. If the increase of Eevenue in Tan- 
Jore were not all carried off to supply the deficiencies of the 
districts which have been utterly neglected, there would be 
abundance of means there for every purpose. If it paid 
only its share of the current deficit, (in addition to its ori^ 
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ginal Eevenue of 80 lacks (£800,000) which may be taken 
at 1 per cent, on a million sterling, or 1 lack) (£10,000) there 
would still remain 19 lacks (£190,000) available. One half 
of this, say 9 lacks (£90,000) might be at once given up to 
the people, by abolishing such items of taxation as are most 
burthensome, and 10 lacks (£100,000) would still remain 
for education and such other things as could not yield a di- 
rect return in money. At the same time, all sorts of works 
which could conveniently provide a direct inconie to cover 
interest, should be carried on without stint by means of j 

borrowed capital. For instance, a canal capable of bear- 
ing Steamers of 800 tons should be cut through Tan- 
jore, and extended to Madras and the Western Coast, thus 
throwing the district open to both Home and Foreign trade. 
Such a work if executed for 20,000 Rupees (£2,000) a mile, ' 

would produce a saving of at least 80,000 Rupees (£8,000) 
a nule per annum, taking a traffic of 2,40,000 tons at 2 
Annas (8rf.) ; and hence after paying 1,000 Rupees (£100) 
as interest, the income of the district would still be augment- \ 

ed by 29,000 Rupees (£2,900) a year, for each mile, or 20 
lacks (£200,000) a year on one main line. The great mass 
of trade being thus provided for, to be carried at an almost 
nominal price, Tanjore would soon be rich enough to afford 
to have high speed for .travelling and conveyance of valu- 
able goods, as in England. Another portion of capital 
might be borrowed for the purpose of providing water 
by storing in reservoirs, for the summer irrigation; and 
so on. 

The district being thus enriched, its income increased 
from 200 lacks (2 millions sterling) a year to 800 or 400 
lacks (8 or 4 millions sterling) and the Revenue reducedfromSO 
to 40 lacks (from half a million to £400,000) by tiie removal 
of burthensome taxation, what would then become of the 
great question, the mode of collecting the land Revenue ? 
This would be found to be easily settled, when the amount 
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was only 10 per cent, of the income, instead of 80 or 40 
per cent., as at present. 

By the way the Tanjore district affords a curious com- 
ment on the endless discussions about " the SetdementJ* 
For 20 years past, one-half of it has been settled Ryotwar, 
and the other half Mouzawar ; and there is no difference to 
signify between the condition of the two. The same is the ^ r <? 

case also in two divisions of Mysore. In Nuggnr, the old f * 13 

Native system was almost entirely abrogated when the coun- > ^, 

try came under British administration, the Byotwar system i.S 

introduced, and other changes of the same sort made : whilst 
in Chittledroog, the old village system, with division of the ,^2 

crop, &c., was continued. In both, the Bevenue has in- t ^ 

creased very much ; qmte as much in the latter as in the fj' !j 

former ; and the improvement is chiefly attributable in the '^ '• 

first place, to steady and honest government ; secondly, to i^ t 

European superintendence, and thirdly, to the attention \^ ^ 

given to roads, tanks, &c. jf : 

A new work entitled ^^ India as it may Je" has recently tfiri 
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been published by Mr. Campbell ; in which he attempts the 
harder task of setting things to rights. Nothing is clearer 
to me, than that no Indian Civilian can possibly do this. 
The man who could write Mr. Campbell's first book, has t^C 

proved that no one of his class can accomplish the object of 
the second. His whole head must be emptied of its present 
views and notions, before it can possibly find room for such 
as are required to enable a man to make India *^ what it 
may 5e." Witness one single specimen of Mr. Campbell's 
ideas, in the opinion that gagging and secrecy are essential 
to good and effective government. We are to believe that 
he would prefer being compelled by his sui>eriors to pass 
among his feUow countrymen and Native feUowmen, as a 
man of infamy, rather than run the risk of a system of pub- 
licity. And of course the man who could thus allow him- 
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self to be degraded by his superiors, would act on the same 
principle towards his subordinates, and prohibit them the 
right of justifying themselves in the sight of their feUow- 
men. . Is it not astonishing that in our day men can be 
ioxmdi— Englishmen — ^who dare publicly to declare, that 
such is their fear of publicity, that they will rather submit 
to the most degrading position, than have their conduct 
openly discussed ? Kather allow any stains upon their cha- 
racter, than be liable to such a publication of their official 
acts, as will enable their fellow rulers and fellow subjects to 
judge of their conduct generally ? Need we enquire one 
step farther to satisfy ourselves of the utter uni^oundness 
of a system which leads men to prefer anything to the light ? 
" He that doeth truth cometh to the light that his deeds 
may be made manifest." Is it not enough to make a man 
ashamed of his country and service, ta see such principles 
openly acknowledged ? Any man may make great mistakes 
from want of judgment, &c. ; but if he be honest, he will 
never be afraid of publicity. The system of gagging their 
servants, at once stamps a Government as unsound and dis- 
honest ; and those who are slaves as subordinates, are sure- 
ly training for tyrants when they get into power. This se- 
crecy is one of the blights xmder which India has withered 
hitherto, and so deeply rooted is this principle, that it can 
never be eradicated but by a power from without. What 
thousands of abominatiphs are daily perpetrated, that could 
not stand one moment's exposure, if liable to it immediately 
after the act ! A man stands up and confesses himself 
the author of such an atrocity as the ASghan War, after an 
interval of some years, but he dare not have looked his 
country in the face, if his agency in the matter had been 
discovered soon after the war had been entered upon. The 
grand check upon evil must be the liability to seeing it aU 
in print the next morning ; . and the knowledge that all this 
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facts will be made known to every body, before the interest 
of the matter is lost. How wonderful it seems then, that 
any body of men can be so misguided as openly to declare 
that they dare not have their official acts known and can- 
vassed ; thus admitting that they are bent on doing things 
which will not bear the light. 

If we examine Mr. Campbell's system of Finance, we 
find it equally unsound. If he can get an additional mil- \ 

lion out of Oude, if he can reduce the Military Establish- i 

ment by 2J millions, &c., (observe how tenderly he deals t 

with the Civil Service, who are only to surrender one- ; 

twelfth of what the 'Army is to give up) if he can thus ob- - 

tain a surplus income of 4 millions, then he will put aU ij[ 

to rights. All this is mere speculation ; we know very fi: 

well that there is not the slightest probability of reducing 
the Army or plundering Oude to this extent, or anything 
approaching to it, and so there is an end to the whole f 

scheme ; and he might have just as well have suggested ? 

nothing. About the sources of Rev.enue Mr. Campbell l 

scarcely says a word ; though he has, it is true, at the end % 

of his book a few pages about Public Works, just enough :; 

to show that he totally misapprehends the whole matter, as •'^ 

is universally done by the Civil Service. He indeed ends ^ 

his book with this notable discovery, '^ Without money we i 

can do nothing ;" a conclusion which a man might arrive 
at, without reading the volume tbrough, and without any 
great genius. If after reading Mr. Campbell's book we had 
been rewarded by being informed, how this money was to 
be got, it would have been more satisfactory. If some body 
would only take up the matter where Mr. Campbell leaves 
it> and proceed to show how to improve the sources of Re- 
venue, he would do us better service. Why are the peo- 
ple so poor at present ? Because, being entirely without 
any means, excepting bullocks, which can be substituted for 
human ' labour, it is as much as they can do tQ feed, clpthc^ 



52 Unffhshmen instead of teaching, learn from Natives. 

and shelter themselres ; or rather I should say, more than 
thej can do, at least while they hare to keep tibeir ralers in 
luxury. This is the plain indisputable answer to the ques- 
tion. On the other hand, why is England rich ? that is, 
why has it the means of supplying itself with a thousand 
things beyond the mere necessaries* of life ? Because, while 
it contains only 25 millions of people, there is as much done 
by the aid of Steam, Water, Boads, Canals, Railroads, 
Ports, Docks, &c., as coxdd be effected by the labour of 
perhaps 200 millions of people ; and having therefore the 
work of that number, while the necessaries of life are re- 
quired for only one-eighth, there is of course an enormous 
sxirplus of wealth exchangeable for other things. And this 
is not pecidiar to one country ; for if besides the labour of 
140 millions in India, we had the work of another 500 mil- 
lions performed by means of Boads, Cazials, Bailways, Wa- 
ter, Steam, &c., there would be in India also abundance of 
labour available for other things beyond the necessaries of 
life, and consequently abundance of wealth. 

Now where is the difficulty ? Thouisands want to lend 
money at 4 per cent., thousands of Europeans and Natives 
want employment as Superintendents of Works, &c., thou- 
sands of Iron Manufacturers and others in England want a 
sale for their goods, lacks of people in India want employ- 
ment as labourers and artificers, millions of Byots want wa- 
ter for millions of acres ; tens of thousands of nules of com- 
munication and the means of carrying produce need to be 
constructed, and thus millions might be expended so as to yield 
10, 20 or 50 times the interest paid for them. Every thing 
is ready except one thing y but here we encounter the diffi- 
culty which has kept India immersed in ignorance and po- 
verty, from the day we commenced our rule up to this day. 
It is this ; thai Englishmen instead of teaching the Natives 
of India the things which make f4S what toe are, sit down 
to learn of the Natives the things that make them what 
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they are. How wonderful it ia, that a man who, if he 
were in England, would be certainly engaged in furthering 
every thing in which England glories, should in India, oc* 
cupy himself from morning to night with this notable sub« 
ject, the settlement of the land JReeenue of his district. He 
sees for instance that his district is paying 10 or SO lacks 
(£200,000) a year for the transit of goods, and that it can- 
not find a sale for what it produces for want of the means of ^ 
sending it to places where saleable ; and yet he is complete- * 
ly at a loss as to what can be done to relieve and improve it. J' 
He turns again to the " Settlement/* and tries once more ;: 
what he knows has been tried a thousand times before in ;; 
vain, viz., how to make a district steeped in poverty pay addi- \c 
tional Revenue, without increasing its resources. He sees f;' 
and hears of capital employed in almost every kind of Pub- ^ 
lie Works yielding 50 or 100 per cent. ; he sees the people 
of his own district producing for themselves certain articles ^f' 
of food, clothing, &c., at double or treble the cost for which |j: 
these could be procured from another part of the coun- 
try if there were but cheap transit ; whilst other districts i 
are wanting, and paying double or treble for things which - 5 
could be got far more cheaply from his district ; and yet he ^ 
cannot think of any thing to enrich the people except giv- t 
ing a little more time to the " Settlementy* or reading a few ► 
more thousand sheets of paper on that everlasting subject. 
Here is the real and the sole difficulty ; but to remove it, 
one word from our rulers is all that is required ; every thing 
else is ready, and has long been ready. Let them only open a 
Loan for 20 millions to begin with, order the expenditure 
of 8 lacks a year in every district, purchase a million tons 
of raik and such other things as can be got at once for mo- 
ney, and will help towards the improvement of the resources 
of the country ; and the whole difficulty is got over. This 
might be done to-morrow ; it is only necessary that what 
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has been so well done by the Governor General about the 
Telegraphy be applied to every thing else of this kind ; that 
is, to say " Let it be done." But like every thing else that 
has ever been done to promote the real welfare of India, it 
must come from without ; for all past experience shows how 
little hope there is of its coming &om within. 
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CHAPTER IV. 



NECESSITY OF ANGLICIZING THE SYSTEM OP GOVERNMENT. 



Old Indian ideas the destruction of India. (, 
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There is a great deal of talk now about the necessity, of !? 

having the Court of Directors filled with old Indians. Old i 

Indians are the destruction of India. A few indeed are % 

necessary on account of their knowledge of Indian matters, ]i 

but what is wanted is a great majority, of untainted English- -C- 

men ; Englishmen who are not turned into Asiatics. . India i^ 

never can make a fair start in the race of improvement, till i 

old Indians are in the minority among the ruling body. 
What is wanted is, representatives from different classes in 
England, who will bring their English energy and under- 
standiug to the work. They would make mistaken no doubt, 
but they would not make the mistake,- of ruling India on 
Indian principles, and notions. Hopeless must the case be 
while the ruling body is only recruited by Indians, and 
those old Indians too. "Who cannot see that while we have 
only old men and old ideas connected with the abominable 
state of things which has so long existed in India, there 
can be .nothing fresh, nothing vigorous, no life in the sys- 
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tern of Indian Government. In looking back on the past 
history of India^ have we so much reason to be satisfied 
with the results, that our grand plan should be to perpetuate 
old views and ideas ? To say nothing of the certain effects 
upon every man, of 30, 40 or 50 years of life in India, one 
of the great curses of Indian service is, that nobody can be 
in any situation of influence till he is quite past his best 
days. It should be considered that a man of 50 in the Indian 
service, is on an average quite as old as one who has 
passed 60 years in England ; and what would be the state 
of England, if no man could be in either of the Houses 
of Parliament, or in any important office of Government, 
until he was past 60 ; especially in such days as these, 
when the progress of things is so much more rapid than it 
ever was before ? Only let it be remembered that all those 
in Council, in the Boards, or at the head of Departments, 
are men of 80, 40, or 50 years' service, who have undergone 
the wear of an Indian climate for that time ; and that most 
of the Members of the Court of Directors are of the same 
class in i^e, and who can then feel surprized that we are rather 
behind hand, and that we have plenty of counsel, but very 
little action ? A matter comes before an old worn-out 
Board ; k is sent on to a still more wom*out Council,, and 
it ends with a Court, whose chief boast is, that it is compos- 
ed principally of Members a little older still. Is it surpris- 
ing that India perishes for want of action f What we want 
is, that in every branch of the Government there should be 
a large proportion of men, in fuU possession of all their 
energy and activity. In England, every thing is kept alive, 
because men in the prime of life meet on equal terms with 
those who have had long experience, but have lost much 
of their energy ; whereas in India, a man must not speak 
till he is long past his best days. 

What is the inevitable consequence of such a state of 
things ? just what we have always had ; a miserable, dwarf- 
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• 
ed system of proceedings which makes us the contempt of 
the Aisiatics themselves. The only counteracting thing is, 
that we have often had young Governors and Governors Ge- 
neral, or at least men who though of considerable age, have 
come out with all their energies unimpaired by a long In- 
dian residence, and with their fresh English notions. But 
when our edifice of senility has been capped with a real old 
worn-out Indian, the consequence has been melancholy in- 
deed. A sprinkling of men, fresh from England, young 
enough to be in full possession of all their energies, would 
be invaluable in the Boards and Councils of India, notwith- 
standing their want of Indian experience ; and some change 
of system, providing an opening for those to be heard, who 
though young in age and in the service, are men of talent 
find energy, is essential to the vigorous government of India. 
At present, whatever a man may be, he is kept down tiU his 
time is gone by, before he can be admitted into any place of 
importance in the Government. What numbers of men of 
talent, who would have been invaluable if they had been 
Heads of Departments at 80 or 40 years of age, have been 
kept in insignificant posts and not allowed to speak, till they 
were so much shaken in constitution, that they were fit fol: 
nothing, and have then taken an appointment in a Board or 
in Council, as a place of rest. What we want is, action; we ' 

have had counsel till India is a standing disgrace to Eng- 
land; now let us try another plan. Instead of Falstaff*s 
proportion of bread to sack, let us have a little more action • 

and a litde less counsel. It would be strange indeed if any 
proposition however good should survive, if it has to run 
the gauntlet of all the ^^ hutSy^ that it will encounter from 
the scores of old Indians it has to pass in the Boards, Coun- 
cils, and Courts, that are arrayed against it. Any one stolid 
old school man among the whole, may succeed in effectually 
arresting and strangling the wisest project. How many un- 
deniably essential things declared to be ^^ excellent plans/' 
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by all the Boards and Councils, have received their quietus 
from a single " huty^ from some dreaming old man, who 
just wakes up enough to remember that there was nothing 
of that sort when he was a ^^ Collector," and thinks therefore 
that the only safe plan is not to run the risk of attempting it. 
Thus it has been, thus it is^ and thus it ever will be, till 
there is some fundamental change in the system, both in 
England and India ; and till people begin to consider that 
though '^ counsel is a good thing, yet that "action'' is 
essential. Some children were walking with their nurse, 
and they came to a cottage. "Oh," said the children, 
" where is your favourite old hen that used to sit so well." 
" She sat rather too well, master." " Too well, how conlr^ 
that be." " Why, she did nothing but sit. She had grown 
" so old that she had not warmth enough to hatch, so I got 
" a younger one. To be sure she is rather careless, and 
" breaks an egg now and then, but she hatches the rest." 
Thus India has been sat upon for 60 years, but as yet there 
are no signs of hatching ; not a chirp has yet been heard, 
and if more warmth be not applied soon, we must not be 
surprized some day to find that instead of life, we have un- 
der us nothing but corruption. The present state of things 
cannot possibly continue very long. For my part so heartily 
sick and ashamed am I, when I look at the present wretched 
state of these millions so long under the Government of a 
Christian and civilized nation, that I should like to have an 
Act passed, that no man who had been more than 16 years 
in India should be in Court, Council, or Board, either Go- 
vernor, or Head of a Department ; and that at least half 
should never have been in India at all. Something how- 
ever must be done to eradicate the old effete system, and to 
substitute in its place, an honest, manly, open, vigorous one 
which shall not compel men to issue orders proclaiming to 
the world, that they are afraid of being found out ; one 
which jshall place the country twenty years hence in such a 
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state that we shall be able to point boldly to it, and chal- 
lenge the world to deny that its millions have been in every 
way immeasurably benefited by our rule. We have indeed 
nominally a free Press now, but the liberty to publish what 
nobody is at liberty to send for publication, is a very negative 
sort of freedom. " But," says some one, ^^ Would not a greater 
" degree of freedom give too much license to the corrupt, de- 
" graded, insolent Indian Press ?" To meet this friend on his 
own ground, I would say, gas and oU sometimes remind us 
that the town is not lighted with amber ; but still honest 
men, when they can't have the light of the sun, prefer these 
imperfect substitutes, to leaving themselves entirely at the 
mercy of thieves and cut-throats. Monopolists would gladly 
cut off the supplies from the newspapers, just as London 
thieves would gladly cut the gas pipes ; not that they are 
afraid of the thing itself, but of the light that it produces. 
An honest man even, may now and then find the gas-light 
inconvenient ; but upon the whole as he is conscious that he 
has no intention of injuring his neighbour, he accounts it 
an inestimable benefit. At present as things are. Editors 
are cut off, as far as the power of the governing body goes, 
from all authentic soTirces of information, and are then re- 
proached for misrepresentations. People do not consider to 
how great a degree matters are kept in a healthy state in 
England, by the degree of publicity which obtains ; and so 
long as India is deprived of the incalculable advantage of a 
watchful intelligent public being informed every morning of 
whatever was done the day before, such revelations as we 
continually have of Indian matters, when it is too late for 
them to be of any use, must be expected. A certain Gover- 
nor of Madras, who when something was suggested to him, 
said, " Oh no, that won't do, the newspapers will make such 
a ftiss about it," showed how much more effectual a check 
is the fear of immediate publicity, than any organized supe- 
rior authority. 
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It is not in fact msrepresentations that are dreaded ; it 
k representations. Persons vrho dread publicity do not 
want to know tlie real state of things in the country ; nor 
do they want the people to know the state of things in their 
offices. Who ever heard of a Collector eagerly taking ad- 
rantage of the residence of European Merchants, Manufac- 
turers^ Missionaries, &c., residing in his district, and in 
daily contact with the Natives about the ordinary affairs of 
life, to obtain information from them as to. the real state of 
the Natives, the real effect of his proceedings upon them, 
and the conduct of the subordinate officials ? In SO years 
I have never known an instance of it ; whereas I have 
known a man give to a Collector most valuable and important 
information, which hadnot the slighest chance of ever reaching 
him otherwise, surrounded as he is by a phalanx of Brahmins ; 
and the only acknowledgment the informant received was a 
most impertinent and over-bearing reply. On one occasion 
the Government were informed that some lacks of Rupees 
were deficient in the cash chest of a Collector. What can 
a Government do with such vile misrepresentations ? And 
after the district had been some years longer under a man 
who could not of course check corruption of which he him- 
seK set the example, a deficiency of 8 lacks was discovered. 
If a man wiU praise every thing, declare that nothing could 
be improved, that the Natives are rolling in wealth, that 
every district is a garden, that Ixade is every w^ere in a 
most vigorous state, that all the old Public Works are in 
perfect order, that no roads, bridges, tanks, channels, ports, 
&c., are reqxiired — ^then, every word he says is true and he 
is a most worthy man. But if he tells the real state of 
things^ he is a vUe misrepresenter ; and if he points out 
how the state of things may be improved, how the treasury 
and the people may be enriched, how abuses, oppressions^ 
and* corruption, may be checked, he is a troubler that must 
be put down. In such a state of things as now exists with 
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respect to India^ how incalculably important is the present 
Parliamentary enquiry ; when those who are so anxious to 
shut their ears must be compelled to hear^ and to know that 
all England hears the truth respecting it ; and with what 
earnestness should all the real friends of both England and 
India improve so inestimable an opportunity ! 

I cannot but hope that these papers, which though rough- 
ly and hastily written are the fruit of 30 years' experience J 
and active practical acquaintance with the subject of Public i 
"Works in India, and of constant contact with the Natives J 
in their villages, may with God's blessing, be of use in stir- \ 
ring up the friends of India to consider, the point. It may be 
said, that Public Works are very secondary matters, and that Jj 
after providing for flie protection of the country. Civil ;.; 
and Judicial affairs are after all the great things to be at- ^ 
tended to. The question of Public Works is however in "^ 
reality a ftindamental point ; for upon it and upon it mainly li; 
depends the capability of the country to supply funds for •: 
every purpose, both Military and Civil. Without Public j 
I Works, the country must remain sunk in poverty and igno- f 
' ranee, for funds cannot possibly be produced from the coun- i 
try itself to provide for what is necessary to elevate and im- 
prove the state of the people ; whereas, with Public Works, 
the most abundant funds can be obtained for any purpose. 
We have now proofs of the effects of capital expended in 
almost every kind of Public Work. The Paumbam Channel, 
between Ceylon and the Peninsula, has been deepened from 
6 to lOJ feet, and it has reduced the freight between Tan- 
jore and Ceylon, 6 Rupees (12 shillings) a ton, which on the 
70^000 tons of grain alone, is a saving of more than 4 lacks . 
(£40,000) per annum, while it has cost in all only 2^ lacks 
(£25,000). The opening of this Channel has also led to a 
eoncrplete change of the system of navigation, by substituting 
good keeled vessels that can work to windward, for the old 
Mtiye tub that could only sail before the wind ; this is a case 
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of Coast improvement. Tanjore has been irrigated and drain- 
ed, and provided with common roads and bridges, at an out- 
lay of 20 lacks (£200,000) in all (berfdes repairs) ; and both 
the Revenue and net income of the people, have increased 
by at least that amount annually. The western road from 
Madras cost about 12 lacks (£120,000) and the cost of tran- 
sit on it has been reduced to one-third ; producing a saving 
on 100,000 tons a year over 125 miles, of 15 or 20 lacks 
(£150,000 or £200,000) a year. The northern canal, which 
probably originally cost about 150,000 Rupees (£15,000) is 
now yielding a Revenue of 30,000 Rupees, (£3,000) besides 
the saving to the community. A set of works for the improve- 
ment of Rajahmundry are well advanced ; consisting of a weir 
across the Godavery , with navigable and irrigating channels, 
&c. They have been in hand 7 years, and about 20 lacks 
(£200,000) have been spent up to this time, including re- 
pairs, and the Revenue has increased steadily from an average 
of 19 lacks to 25 lacks (£190,000 to £250,000) giving a total 
increase of 30 lacks (£300,000) against 20 lacks (£200,000) 
expended ; and this besides an enormous gain to the people. 
So that this vast system of works, which when completed 
will have cost 25 lacks, (£250,000) equal, allowing for the 
difference in the value of money, to nearly 1 J millions ster- 
ling in England, has been carried on not only without de- 
mandiag a Rupee from the general treasury, but with a 
clear surplus of 10 lacks (£100,000) of Revenue, besides 
vast benefits to nearly a million *of people ; and promising 
to yield probably within a few years a permanent increase 
of Revenue of 10 or 20 lacks (£100,000 or £200,000) a 
year ; for not a quarter of the land is yet fully watered. 
These are undeniable facts. 

I should observe that in all my calculations about returns, 
I keep entirely separate the two questions, what are the ac- 
tual profits of a work to the community ? and what may 
be the profit realized by the Goyernment if they undertake 
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a work ? for it is most essential that these things should be 
kept perfectly distinct. Our great question is not that of a 
speculator or Company, "what will be the individual gain?" 
but "rather, what will be the total benefits to the community?" 
When we have formed some tolerable estimate of this, then 
we may proceed to consider the second point, " what pro- 
" portion of those profits may it be advisable to carry direct 
" to the treasury ?" In many cases it is clearly advisable 
not to take any, but to trust to the indirect effects of a 
work upon the Eevenue, to pay the interest of the money 
expended upon it. This I think is the policy with regard to 
coiomon roads and canals^ leaving them entirely free, and 
thfi traffic biirthened only with the bare cost of transit. Of 
course it is clearly desirable that when such a work is ex- 
ecuted, the greatest possible use should be made of it, and 
the smallest toll, to say nothing of the evils of interference, 
necessarily prevents some things being carried along it that 
would otherwise have the benefit of it ; and there are spe- 
cial and palpable evils connected with levying taxes on 
goods while in motion. The general principle of taxation 
should be, to take duties only when goods are in store, or 
are being stored, so that the owner has time to complain or 
appeal. In the case of irrigation to land, on the other hand, 
when taxes are to be levied at all events, the additional tax 
causes no extra expense in collecting, or additional inter- 
ference with the owner. In some cases also, it may be ad- 
visable merely to take so much as to provide for the interest 
of the money, and in others it may be a good opportunity 
to make the work a direct source of Revenue to the State. 
The State of New York is doing this with the Erie canal, 
but I must think this a very questionable policy in the case 
of a canal. 

There is also a question as to the policy of levying a toll 
for the purpose of reducing the debt on the work, but I 
think this might perhaps be advisable where tolls are levied at 
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all. For iostance, if 4 per cent, be tlie rate of interest, and 
if by levying tolls amounting to 6 per cent, the principal 
would be paid off in about 35 years^ then this toll might be 
advisable ; and considering the enormous benefits yielded by 
most Public Works in India, it would form no very heavy 
charge upon them, if sufficient were levied to pay off the 
capital in 10 or 15 years. 

One of the most important points to be kept in view in these 
matters, is this, that in a country so much in want of Capital 
as India, the real cost of a work to the Government is very far 
indeed &om being equal to the amount involved in it : for it is 
impossible for Governmentto spend a lack of Bupees(£10,000) 
in a district, without the existing Revenue immediately feeling 
the ^ect of the expenditure to a great extent. So much 
so, that I am inclined to think from what I have seen, that 
such expenditure is, even at the very time, little more than 
nominal, so far as it is spent on the spot. The people ge- 
nerally, and especially the Ryots, axe so paralyzed from 
want of Capital, that every Rupee that comes into their 
hands enables them to do something which shall return them 
60 or even 500 per cent, in improving cultivation. So that 
the effects of a lack of Rupees spent on Public Works, is, 
first, to find work for men who would otherwise be employ- 
ed in the dry season to so little purpose that their food is 
almost a dead weight to the conwnunity ; and secondly, by 
providing purchasers for produce, to put it in the power of 
the Ryot to extend his cultivation, and pay additional land- 
tax. On this account there would assuredly be an immediate 
and most sensible relief to the Finances, by the mere expen- 
diture of 20 millions of borrowed Capital in the country, 
quite independent of the direct returns. 

The essential fundamental principles that should be kept 
in view in the matter of Public Works for India, are, in my 
opinion, 

1st.— -That on no account whatever, should money be taken 



Current Renenue cannot supply capital for great Works, 65 

from the current Revenue, to be spent upon them ; it being 
quite contrary to every principle of reason and justice, to 
make the present generation pay the principal for works, of 
which they only have a life use. 

2nd. — That the account of all expenditure on Public Works, 
should be kept entirely distinct from the current disburse- 
ments of the country. 

Till these two principles are acknowledged and acted upon, 
I can see no hope for India. The current Revenue never 
can provide money for great Public Works ; and to make the 
latter wait for the former, is to pui the cart to draw the horse. 
The Revenue can never produce Public Works ; and nothing 
but productive Public Works can create an increase of Reve- 
nue. But how wonderful it seems, to be obliged to put such 
things as this on paper ! Is there an Englishman, who does 
not know, that if the people there had waited till the Reve- 
nue provided money for Public Works, they would have 
waited till now ? Out of the hundreds of millions that have 
been expended in England on roads, canals and railroads, on 
lighting, paving, and sewers, on docks and harbours, on light- 
houses, and a hundred other things, what per centage has been 
paid by the generation who executed them ? Is not ninety- 
nine-hundredths of all the capital expended on those works, a 
debt to this day ? And is it a burthen to the country ? It is a 
burthen which adds 51bs. to the weight the country carries, 
and 501bs. to its strength. . It is like the load that a travel- 
ler carries away, when he stops at an Inn and eats a pound 
or two of dinner. It does not hinder him much from carry- 
ing any other burthen he may have. In fact, it is John 
Bull's Public Works that enable him to carry a national 
debt, which would break the back of any one of his friends 
on the Continent, who have not got so much in their stomach. 
Ask Tanjore how she would like a bargain obliging her to 
carry her own debt for Public Works together with their 
profit ; paying only 4 per cent. 80,000 Rupees (£8,000) a 
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year on the 20 lacks (£200,000) they have cost, and doing 
what she pleased with the 20 lacks (£200,000) a year of ad- 
ditional Eevenue they have produced ; and see if she would 
account it laying an additional burthen upon her ? Call upon 
Bajahmundxy also to pay her old Eevenue, as well as the in- 
terest of the cost of her works, but at the same time allow 
her to keep the profits, instead of, as at present, paying an 
increased Revenue to Government as the produce of these 
Works ; and see if she would not gladly make the exchange. 
What can be the reason then that principles which no man 
ever dreams of applying tp England, should be applied to 
India by all sorts of people ? 

As regards the second of the above two principles, what 
better can be expected than utter confusion so long as the 
salary of the Governor General, and the cost of a canal or 
tank, are added together ! How can any body tell what they 
are doing, while such absurdities are committed 1 A tank or 
canal is just as much bonft fide property as the Rupees spent 
upon it ; indeed much more so, for the latter while hoarded 
up (as millions at present are in the treasuries) are of no 
use to any living being. Imagine a man saying ; " I was 
'^ very rich once, I had £10,000 in a box in my house, but 
*' now I am a beggar ; I spent it all on this estate which 
" yields me £1,000 a year." The Governor General's salary 
is money paid for advantages already consumed, and which 
will yield no direct permanent income to the State ; at least 
the same s\im must continue to be paid every year : whereas 
money laid out on works such as canals and tanks, creates 
sources of future Revenue. To treat productive PubUe Works 
executed by Government, as no longer property, because 
not in the form of Rupees, is preposterous. There should 
therefore be a Department of Public Works which should 
keep a complete and distinct set of accounts of its own, and 
every thing spent by it should be divided ^mder two heads, 
1st, current expenditure ou superijitendence and necessary 
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repairs^ (which should afterwards be entered in tie gene- 
ral accounts of the State as part of its current expenditure ;) 
and 2d, new works including improvements. A stock acr 
count should be kept, to balance against capital inyested, and 
mQans should be taken to obtain a tolerable estimate of the 
actual total returns of all new works, so far as they could 
be ascertained and stated. And if at the end of five years 
it appeared from these accounts, that 20 millions had been 
spent, and -that there were 20 millions worth of Public 
Works on hand, yielding in various ways upon a reasonable 
estimate 10 millions a year, we must not therefore conclude 
that we are 20 millions poorer than we were, and weary our- 
selves to discover how to get rid of this 20 millions of debt, 
but rather, comfort ourselves with the thought that we are pay- 
ing with one hand £800,000 a year, and receiving with the 
other 10 millions sterling. I am afraid people will say, " we 
^^ don't require a book to tell us such things as these ; they 
'^ are not discoveries.'* But what is to be done ? as these 
things which every body knows, never appear either in the 
minds or the deeds of the Government of India, there 
seems no alternative but to bring them forward once more. 
Notwithstanding the general neglect of Public Works, there 
is even now something considerable in the shape of property, 
jrielding abundant returns to balance the debt we have in- 
curred. Perhaps in the new irrigation works in Tanjore 
and Kajahmundry, and in works elsewhere in this Presiden- 
cy, such as the Madras Western road, the Grand Trunk 
road, the North West canals and other works, a stock ac- 
count to the amount of two millions sterling or more, might 
be made up : and all this is bon4 fide property, just as much 
as the Rupees that were spent on the works : or rather, 
much more so. Perhaps on an average, these 2 millions 
yield 2 millions annual profit to the community ; and if so, 
they are equivalent to a capital of 50 millions sterling, or 
fifty crores of Rupees, nearly equal to the whole Indian 
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debt. If these tldngs are taken into consideration, as most 
undoubtedly they ought to be, they will give a totally new 
aspect to the state of Indian Finance. 

It must be remembered, that we are now dreadfiilly in 
arrears as to all measures tending to the improyement of the 
country ; that we have to make up for 60 or 60 years of 
utter neglect of almost every thing that it was incumbent 
upon an English and a Christian Government to do. Pro- 
portional prompt decision and eflTort is therefore called for, 
and most richly will India repay those who will labour for 
her. It must not be supposed because we see her outward- 
ly in nearly the same state of brutal ignorance, abject bond- 
age to caste, and degraded poverty as when we conquered 
her, that therefore no change has taken place. A secret un- 
dermining of old ideas and principles, has been going on 
both directly and indirectly, from the new circumstances in 
which she has been placed, which assuredly has greatly 
prepared the way for her to benefit by the means that may 
be used by an honest, active, energetic, open Government. 
The moment such a Government is substituted for the pre- 
sent system, assuredly India will show a change like life 
from the dead. What a glorious change for England, what 
a stimulating though awfiil trust! How incalculably im- 
portant is the present crisis ! If England should ever awake 
to her responsibilities and honours, and declare that the pre- 
sent system shall no longer be endured, that instruction shall 
be given both in the knowledge of the true God and in mat- 
ters connected with the present life, and that things essential 
both to mental and physical improvement shall henceforth 
be provided for the millions whom it has pleased God in His 
providence, to place under our charge ; then she will as- 
suredly see 150 millions of people rapidly emerging from 
their present state, and becoming her glory and strength. 

Who can bear to go through India, and see its degraded 
state; and think what it ought to be after 50 or 100 years of 
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tlie rule of the most free, enlightened, and powerful of all 
the nations of the earth ; the only nation that is not effectu- 
ally hampered in her own progress either by a false religion, 
or by some form of slavery ? What more can be necessary 
than to bring the influence of such a nation fairly to bear on 
the millions of India ? What can have hitherto prevented 
the marks of her rule being seen in the instruction, libera- 
tion, and the enriching of the people of India, except a sys- 
tem which has in effect warded off that influence, by Asiatic- 
ising first, all who (called Englishmen) were to have a hand 
in her nursing. Nothing is" more certain as a general rule, 
than that all men in a great measure, and most men entirely, 
lose their individuality, and become an intrinsic part of that 
system with which they are mixed up. A Kentucky 
slave trader would have as great an abhorrence of slavery 
as any of us if he had been in England firom the age 
of 18 to 50 ; and any old Indian would be as much start- 
led as any other Englishman, at the unchanged state of 
an Indian village or district notwithstanding our rule, 
if he had never before been out of England. He would 
probably say, ^^ What ! are there no Christians here ? 
" Do you not instruct them in any thing ? Have you no 
'^ roads or any other communications ? What in the world 
^^ do you do ? I do not see a single mark of an English- 
^' man having been in the country." But as a part of this 
system, all this appears to the Anglo Indian the most natural 
thing in the world. ^^ It is the way we do in India. In 
*^ England of course we are quite different beings. There 
" we never dream of discussing the mod» of collecting the 
^^ land Eevenue, but we take part in a thousand plans for 
^^ improving our own and our neighbour's condition." 

A new race of beings, a new system, a new set of ideas 
are required. Publicity, light and air, the immediate expo- 
sure of every public document connected with the ordinary 
business of Goyeriunent, for free discussion by young as 
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well as old^ all these things are essential to such a change as 
India requires. And who cannot but hope that in the 
providence of God we are on the eve of a new start for In- 
dia > and that the present discussions will lead to breaking 
up for ever the old decrepid system, and give rise to a fresh, 
healthy, and vigorous one, worthy of our religion and 
our nation ? 
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CHAPTEE V. 

THE PRESENT ENORMOUS COST OF TRANSIT AS A BURDEN 
ON THE COUNTRY. 

Area of India mth extent of Communication at present. 

Taking the whole area of India (including all between 

the ocean^ the Himalayas and Afghanistan) at a million and 

a quarter square miles, we shall find, that to open out this 

tract, with main lines of communications 50 miles apart, 

would require about 50,000 miles of main road ; besides all 

the minor roads, which if placed 5 miles apart would be 

500,000 miles in length. We may now frame a very rough 

estimate of the actual extent of communications, with the 

cost of transit by them. 

Miles. Rate per ton per mile. 

1st. The sea navigation 

from the mouth of the 

Indus to that of the 

Ganges 3,500 5 to 8 J Pice (irf. to 1 , V^O 

2d. River Navigation. . 2,000 4 Pice or |rf. 

3d. Complete roads 2,000 1 Anna or l^rf. 

4th. Imperfectly made 

roads, perhaps 10,000 2 Annas or 3rf. 

5th. Unimproved tracks. 3 Annas or 4^d. 

Total. . 17,500 miles. 



7a Relative cost of Transit in India and England. 

Before we proceed further however, we must examine 
these prices, to see what proportion they bear to those of 
England or America. The actual value of 1 Anna is about 

1 Jrf. or S cents, reckoning the Rupee at 2 shillings ; but 
we must allow first for the difference in the value of money. 
A pound of rice in India costs about 8 Pice or frf. 
and the same quantity of the flour of other grains about 

2 Pice or \d. TaMng the cost of flour in England at 
\^d. a pound, the value of money as shown by the value 
of food, may be taken at six times as great in India as in 
England ; and if we try by the cost of labour, taking it in 
its simplest form, we find that a cubic yard of earth may be 
dug and carried to a bank 10 yards off, for about frf. on an 
average in India, against about %d, in England. The same 
with other kinds of labour ; and it will be near enough for 
our present purpose, to take the value of money in India at 
six times what it is in England, on an average, though over a 
great extent of country like India it is as much as 8 to 1. 
It is probably fuUy ten times greater than in America cal- 
culating from the rate of labour ; but not more than per- 
haps five times by the cost of food, labour being better paid 
in America than either in India or England. We may 
therefore reckon the Indian rates of transit as equivalent 
in England, to 

6e/. per ton per mile by sea. 
SJrf. do. do. by river. 

9rf. do. do. by good roads. 

Is, 6d. do. do. by imperfect roads. 

2s. ^^d. do. do. on unimproved tracks. 

Is not this alone quite sufficient without a word more, to 
account for the impoverished and backward state of India ? 
The average of all the traffic of India cannot be less than 1 
shilling per ton per mile, allowing for the difference in the 
value of money, while in England the average cost to 
transit may probably be taken at l^d*, or one-eighth of 
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that of India ; it must indeed certainly be at least eight 
times as great in India as in England^ taking it only mile 
for mile. 

The following are some of the English rates : 
Liverpool to Manchester. . . , Sd, a mile per ton. Railway. 

London to Birmingham *d, do. do. Canal. 

Liverpool to Birmingham.. .. l^d. do. do. Railway. 

What would be the diminution of traffic in England, if the 
cost were suddenly increased eight fold? probably nine-tenths 
of it would be stopped.* But this osculation still does not 
give by any means a complete view of the case ; we must 
compare also the comparative distances that goods must be 
carried in the two countries. In India the extreme distance 
that goods must be carried to reach the port is 1,200 miles ; 
in England it is about 60 miles. The average distance that 
exports and imports are carried in India may be 250 miles ; 
whilst in England it cannot exceed 40. We may safely al- 
low therefore, that in general, goods are carried six times as 
far in India from the place of production to that of consump- 
tion or of export, as they are in England ; so that combin- 
ing this with the cost, there is in India thirty-six times as 
heavy a charge upon transit as in England. But there is 
yet a third consideration ; that the average value of the com- 
modities moved in India is far below that of those transport- 
ed in England; by far the greater proportion of articles 
moved in India being coarse goods, raw produce and such 
things ; while in England a very large proportion consists of 
manufactured goods and other valuable articles. If for in- 
stance we take a ton of Berar cotton* at the price actually 
paid to the cultivator, the charge of transit compared with 
its value will be as follows : 

* In America the cost of traiBGic by railway may be taken at 1 JJ., and 
that of conveyance by the river navigation at ^d. per ton per mile, the* 
average being considerably below that of England. 
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Cost of 1 ton of cotton in Ber ar. . . • Rs. 120— £12 
Do. of carriage 360 miles to Bombay 

at 3 Annas (4^^.) per mile „ 66 — £ 6 12^. 

or 55 per cent. 

Cost of do. at Liverpool at 4Jrf.'a lb. . . . £40 

Carriage of do. by RailTray to Manchester 

30 miles at SeZ £ 7*. 6eZ. 

or nearly 1 per cent, 
and in its manufactured state, the cost of transit would bear 
a still smaller proportion to its value. 

Again, we may take \ ton of sugar brought from the Up- 
per Provinces to Calcutta. 

Cost where produced Rg. 120 — £12 

Do. of transit to the Coast by river. . . „ 20 — £ 2 

or 17 per cent. 

Value of do. in London £40 

Cost of conveying 50 miles to place of con- 
sumption £ 8;. 

or 1 per cent. 

If we take the averoffe value of goods conveyed in Eng- 
land, and compare it with that of India, we shall find that 
the per centage is even higher than the highest of these.* 
We shall therefore probably be safe in concluding, that the 
cost of transit in India, is equal to an ad valorem tax on the 
goods conveyed, fully fifty times that of England. We can- 
not form a correct judgment of the burthen to India of this 
rate of transit as compared with that of other countries, 
without taking all these things into consideration. What 
would England be with such an incubus upon it, as this 
tremendous transit tax in India ! 

The mere comparison of the rates per ton per mile, there- 

* And to all these we must still add the extra cost in time and risk ; 
for supposing that cotton is two months trayelling to Bombay, the inter- 
est at Vi per cent, per annum would be 2 per cent., and the insurance 
also could not be less than 2 per cent 
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fore, must give a totally false idea of the state of the case, 
unless we take into consideration, the following points : 

1st, The relatiye value of money ; 

2nd. The distance carried ; 

Srd, The value of goods ; 

4th, The time and risk. 
Until these points are understood and considered, there 
can be no hope of any serious effort being made to relieve 
India from a burthen, compared with which the whole of 
the taxes received by Government are of litde importance. 
How is it possible that India, notwithstanding its cheap 
labour, extent of rich land, powerful sun, and copious mon- 
soons, can contend in the markets of the world with other 
nations, while weighed down by such a load ? There can be 
no mistake on the point of its immense advantages in all 
other respects, compared with other countries. 

We may now try to form an estimate of the amount of 
this tax, as actually paid in money ; and although the 
data for this are very imperfect, yet we may easily satisfy 
ourselves that it cannot be less than a certain sum. We may 
take first some well established instances of the cost of traffic. 
It has been estimated that the amount of inland traffic at 
Calcutta, is 2,000,000 tons per annum. If we take the aver- 
age traffic between the N. W. Provinces and that port, at 
1,200,000 tons, and the cost at 25 Rupees (£2 10*.) a ton, 
(4 Pice (Jrf.) a ton per mile for 1,200 miles) the total cost on 
this line of transit will be 800 lacks (3 millions sterling) a year, 
for goods only. The rate is stated much higher than this in 
the Railway Pamphlets, but there are evident mistakes in 
them. The total cost including interest and insurance, is 
there calculated at 9 Pice (1|<?.) a ton per mile; which 
would give a total of 648 lacks (£6,480,000) besides the 
sums paid by passengers. If we allow for the river expenses 
600 lacks, (5 millions sterling) including every thing, I think 
we shall be under the mark, and supposing these 2 millions 
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of tons to be brought on an average 60 miles by land to the 
river, at 3 Annas (4Jrf.) per ton per mile, it will add 180 
lacks (£1,800,000) to the above, making a total of 680 lacks 
or nearly 7 millions sterling ; a sum equal to one-fourth of 
the amount of the whole Revenue of India, expended on this 
one single line of transit. 

As regards the coasting trade, we have an instance in the 
case of the Paumbam Channel. The traffic through it, is at 
present 1,48,000 tons, including empty vessels ; perhaps in 
aU 1,20,000 tons of freight, allowing for loaded vessels, car- 
rying more than their tonnage. This is mostly carried be- 
tween Ceylon or the Western Coast and Tanjore or Madras, 
at about 10 Rupees (£1) a ton, and therefore costs 12 lacks, 
(£120,000) besides interest and insurance ; perhaps 20 lacks 
(£200,000) in all ; on a distance of about 600 miles. The traffic 
on the Western Coast is far greater than this ; and the cost of 
the traffic along the whole 3,500 miles of coast round the Pe- 
ninsula, cannot be less than 200 lacks, or 2 millions sterling. 

Of the traffic by land in this Presidency, we have an in- 
stance in the great Western road from Madras. The traf- 
fic on the first 126 miles, is about 100,000 tons a year, at 
1 J Anna (nearly 2rf.) per ton per mile ; or iii all 10 lacks 
(£100,000), besides passengers, and interest and insurance. 

Allowing then 900 lacks (9 millions sterling) for the Ganges 
and the coast traffic alone, besides all the vast land traffic of 
the interior, we surely cannot over-estimate the sum actually 
paid in India for transit, by taking it at 1,600 lacks, or 16 
millions sterling ; and hence, if the average cost of transit 
could be reduced to one-fifth of what it is at present, the 
country would be relieved of a direct tax of 12 millions ster- 
ling ; equal to a diminution of the present taxes by one-half. 

But this is only a small part of the effect of opening the 
country generally, and giving it cheap, safe and expeditious 
transit. The present great loss is, not in what is paid for goods 
carried ; but in ^hat is lost, in things that are not carried at 
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all. We have a strong proof of the immense traffic there 
would be, if the cost of conveyance were diminished, in the 
case of the Paumbam Channel ; where, in consequence of 
the reduction of freight to one-third of what it was before, 
and the diminution of time and risk, the trade has actually 
increased nine fold, though the cotton that used 'to pass 
through that channel, is now shipped at the ports of Tinne- 
velly. What is the traffic of England now, compared with 
what it was, before there were either canals, railways, or even 
turnpike roads ? It must certainly since then have increased a 
hundred fold, and I have no doubt that it would increase in 
India in something like the same degree, particularly consi- 
dering that the proportion of cost of transit to the value of 
the goods is (as shown above) so much greater in Iiidia than 
it ever was in England, on account of the much greater dis- 
tances the goods must be carried, as well as their inferior value. 
There can be no doubt, that a transit charge of 50 per cent, 
on the value of goods, must be a much greater check to 
traffic than one of 5 ; and that if it were reduced from 60 
to 10 per cent., the increase of traffic would be much great- 
er, than if reduced from 5 to 1. It is in fact absolutely be- 
yond calculation to what extent the traffic would increase, 
if goods could be moved 100 miles a day at 1 Pie (|rf.) per 
ton per mile, instead of 10 miles a day \\ Annas (^Je?) ; and 
I have no doubt, that by due improvement of the rivers, a 
very large proportion of the traffic would be conveyed, at 1 
Pie (|e?.) per ton per mile. 

As yet, I have noticed only the loss in money from the 
expensive transit, or absolute non-transit of goods ; but who 
can estimate the effect on the country, of the hinderance to 
personal intercourse resulting from the present state of 
things ? What would be the state of England, if not only 
the cost and time of passenger transit were increased ten 
fold, but if also there were throughout the country no such 
things as relays of auim^k posted fpy coixyeyauges ; so that 
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if a man wanted to travel, he must go by daily stages only, 
as long as the same animal eould go, and the journey from 
London to Liverpool were thus to take a man who could af- 
ford to ride, seven days ; the same time that such a distance 
takes in India. In this country, if a man wants to go a 
moderate journey such as 300 miles, he must be 15 to 30 
days about it, besides all the inconvenience of having to 
take people with him to cook his food, or cook it himself 
wherever he stops. This country is not even in the state 
England was, before there were railroads or turnpike roads ; 
because even then, there were relays of attinn alg throughout 
the country. How much intercourse would there now be 
in England, and how would business be carried on, if a 
merchant of London who wanted to see a manufacturer in 
Birmingham must be from home a week; or, having to 
transact business with a Yorkshire clothier, must be absent 
a fortnight ? It is impossible for those who have not wit- 
nessed it, to conceive the amount of disadvantage under 
which India labours in this respect. 

Notwithstanding these difficulties, however, the passenger 
intercourse is even now surprisingly great, though I am aware 
that the general idea on the subject of travelling in India, 
is quite the contrary ; the question having in fact been raised, 
whether there woidd be at first any considerable number of 
passengers on the railroads. 

The following are some of the ascertained numbers. 
On the high road from Negapatam to 

Tanjore, at a point 20 miles from 

a aty,in 1887 1,200 adults a day. 

On the bridge over the Colleroon 3 miles 

from the Town of Trichinopoly. . . , 19,000 per day. 
From Calcutta towards the Upper 

Provinces 1,500 „ „ 

On one of the main roads 11 miles from 

Madras. . , •..,...« 8,000 „ „ 
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From these instances and from experience in the coun* 
try, there is no doubt that if there were cheap transit even 
at the rate of 100 miles a day, there wonld be an immense 
passenger traffic on all the main lines. Between Negapa* 
• tarn and Trichinopoly, for instance, there can be no doubt 
that the present passenger traffic would be quadrupled ; sq 
that there would be 5,000 travellers a day. On the great 
western road from Madras, also, as soon as the railway is 
extended to 150 or ^0 miles, there will, no doubt, provided 
travellers can be conveyed at a rate proportional to that in 
England, suppose at 1 Fie or \d, per mile, be several 
thousands of passengers a day. 

Of the beneficial eflfects of free intercourse on the country, 
especially in weakening the system of caste, (the great curse 
of India) who can fully judge ? But of this at least we may , 
be certain, that with such means of intercourse, the country 
will in ten years make more real progress in every thing that 
is desirable, than in one hundred years without them. 

Beturning however to that part of the subject which can 
be shown in figures, we see that we have to deal at the 
very least with a matter of 15 millions sterling a year in 
actual payments ; and if we only allow as much more, as lost 
in things either not produced, or wasted, because the cost of 
transit prevents their having a market, it will show an an- 
nual loss to the country of 30 millions sterling, or much more 
than the whole amount of the taxes. Could we relieve the 
country from five-sixths of this, it would be at least equiva- 
lent to abolishing all taxes ; and it would in fact be incalcu- 
lably more beneficial, because there would be all the gain 
of the immense stimulus thus given to industry and exertion. 
Of the existing hinderances to production, from high cost of 
transit we may judge from the following. If a ton of any 
produce be carried 200 miles at 3 Annas (4Jc?.) a mile, or a 
total cost of 37J Bupees (£8 155.) for the whole distance, a 
trade of the extent of 100 tons would cost 3,750 Rupees (£375) 
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a month, or 45,000 Rupees (£4,500) a year. So that if at the 
present high rate of transit, an article be not worth moying ; by 
reducing the cost of transit two-thirds, that article might yet 
afford a merchant a profit of £3,000 a year. Again, the cost 
of carriage of cotton, from the place of production to the 
shipping ports, is often £8 a ton ; ten times as much as would 
afford a merchant's profit on the goods. 

Seeing therefore, that articles which cannot now be carried 
because there would be no profit on them, might, with cheap 
transit, be brought to afford a profit ten times as great as 
would be sufficient to create a trade in them, it becomes 
easy to comprehend, how on every diminution of cost of 
transit, the amount of traffic increases so surprisingly. Again, 
if one part of the country be particularly favorable for the 
growth of some article of produce, the extension of its cid- 
tivation will depend, not only on the cost of transit, but also 
on the cheapness with which food and other necessaries of 
life, can be brought 'to those employed in producing that arti- 
cle. At present, the cultivators of a good cotton district are 
compelled to grow their own food on the spot, because the 
great cost of transit utterly precludes the conveyance of such 
a bulky thing as grain, from any distance ; whereas, if the 
cost of conveyance were reduced, the whole of the land 
peculiarly favorable for cotton, might be given up to that 
culture, and food for the cultivators brought from other 
parts where cotton could not be grown so profitably. At pre- 
sent it costs \d. to convey 1 lb. of rice 180 miles, thus doubling 
its original cost ; so that the carriage of food for one man 
for a year, (720 lbs.) for that distance, would cost 10 Rupees, 
(£1) or nearly 1 Rupee (S shillings) a month, about half a 
man's wages ;* whereas, if the transit cost were reduced to one- 
fifth, or to one-twentieth, (as it might be where there is water- 
carriage), the same quantity of rice (720 lbs.) might be brought 

• Which are about 2 Rupees monthly for an ordinary agricultural 
laborer in his own village. 
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that distance for 1 Anna (lief.) a month ; and thus the soil and 
climate best suited to a certain article of produce, might be 
wholly given np to its cultivation. How immense would 
the traffic thus become ! Perhaps for instance, the principal 
part of the agricultural population of Berar would be em- 
ployed in growing cotton, while their food would be grown 
in the irrigated lands of the Delta of the Godavery. If 
only two millions of people were so provided with food, 
there would be a traffic up the Godavery, iri food alone, of 
700,000 tons a year. 

Not a ton of any thing except timber is now carried by 
the Godavery, though it is navigable for at least six months 
in the year. A comparatively moderate outlay would make 
it navigable throughout the. year ; and if it were navigated, 
goods could be carried between the Coast and Betar for 
from 1 to 6 Rupees {% to 10 shillings) a ton, whereas the 
present difference in the value of rice, cotton, salt, and wheat, 
in these two places, is on an average about 100 Rupees 
(£10) a ton. The Berar people now grow their own rice, at 
four times the price they could get it for from Rajahmundry 
by the Godavery, and also pay four times as much for salt ; 
while they have no sale at all for their wheat, and, comparatively 
Httle for their cotton, because of the cost of transit to the 
coast. "Under other different circumstances, Berar could sup- 
ply Manchester with cotton and wheat, at 26 per cent, less than 
is paid to America for the same things ; and if thus provided 
with a market for its staples, and relieved from the high cost 
of food and salt, it could afford to purchase the manufac- 
tures of Manchester, Birmingham, Yorkshire, and all parts 
of England. In this way it is easy to see what immense 
traffic there may be in this country, when the cost of transit 
is greatly reduced ; and how incorrect must be all calcula- 
tions based entirely on the present amount : also, the extent 
of traffic there may be on a proposed line of communica- 
tion. It is not only that the traffic may be doubled or tre- 
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bled ; it may easily be increased ten or fifty fold : in fact a 
reduction of cost of transit, may produce any extent of traf- 
fic. A reduction of 5 Rs. (10 Shillings) a ton, may lead to 
the creation of a trade in some vast and bulky staple of which 
not a ton was moved before; and consequently give rise to a 
sale of goods, to the extent of 20 times the amount saved in 
transit. The opening of the Godavery may on the most mode- 
rate calculations, raise the sale of cotton and wheat grown 
in Berar, to the amount of a million sterling, and that of rice 
and salt produced in Rajahmundry to half that amount; and 
give rise to a demand for English manufactured goods, to the 
value of another half million. At present, only compara- 
tively valuable things are moved, and bulky things of small 
value, such as articles of food, building materials, manure, 
&c., are scarcely moved at all ; so that the population of one 
District axe compelled to spend their labour and occupy 
their land in the cultivation of articles of food which are 
grown far more cheaply in other parts, whilst their own 
land would much better repay the cultivation of the parti- 
cular articles best suited to its soil and climate ; the towns 
are polluted by an accumulation of filth, for want of which 
the fields are barren ; and the towns are without good build- 
ing materials, while the country, where they are of no value 
is full of them. 

It is most essential to keep these points in view, in plan- 
niug improved communications ; otherwise, we shall be 
deterred from attempting them, under the false idea, that 
the interest of the money will be a much greater charge 
upon the carriage, than it would be in reality. Thus, if 
the cost of a railway be 80,000 Rupees (£8,000) a mUe, 
and the present amount of traffic be 100,000 tons a year, 
and the actual cost of working the road 2 Pice or \d, a 
ton per mile, the following calculation might be made of 
the rate at which goods must be charged, to give 10 per. 
cent, interest. 
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10 per cent, on 30,000 Rs. (£3,000) = 3,000 Es. (£800) 
Which divided among 100,000 tons 

would be 6 Pice or |e?. per ton. 

Add cost of transit., 2 „ or |rf. „ „ 



Total. . 8 „ or Id. 



yy 



about one-half or two-thirds, of what it would be on a good 
common road ; which would perhaps more than quadruple 
the present traffic. But if a great reduction of cost took 
place, so that the traffic were increased five fold, the calcu- 
lation would then be 

10 per cent, on 80,000 Rs. (£8,000) = 8,000 Rs. (£800) 
Which divided by ^ million tons 

would give per ton 1^ Pice or t\ farthing. 

Add for cost of transit per ton, , If „ or /^ „ 

T otal. . 2\ Pice or l^v farthings 

or one-fifth of the present cost on good common road, which 
would probably at the very least increase the traffic five fold, 
and necessitate the addition of a second line of rails, as soon as 
the first was in operation. In the second calculation I allow 
a lower cost of transit, becaujse that of management and 
other things would be distributed over a greater surface. In 
England the actual cost of working the railways is 2 Pice 
or \d. per ton per mile ; and it will certainly be less in this 
country, at the same velocity. 

Let us again take the example of the Calcutta Railway ; 
supposing it to cost 1,20,000 Rupees (£12,000) a mile, that 10 
per cent, profit is to be allowed for, and that it were capable 
of conveying the whole of the present traffic. 
10 per cent, on 1,20,000 Rs. = 12,000 Rs. (£1,200) 
Divided over present traffic of 2 

million tons 1^^ Pice or ^% of afarthing. 

Add for cost of triinsit, If ,y or ^V of a „ 

Total.. 2i Pice or 1 A of a „ 
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r 
which is perhaps three-fourths of the present cost by the river, 

allowing for interest and insurance in the present mode of 
transit. This would no doubt cause a large increase of traffic ; 
but if the interest were paid entirely by passengers, (which it 
may probably be) the transit of goods would cost only ly 
Pice tV of a farthing per mile, about one-fourth of the pre- 
sent rate ; which would probably double the existing traffic ; 
though it could not of course have by any means so great an 
effi^ct on the traffic, as a change from a common road to a 
Railroad, where the railway would take off 1 Anna (l^d.) a 
ton from the cost, whereas in the above case it might take off 
only 2 Pice (id.) It must be observed, that the above calcula- 
tion is made only on the ground assumed by the railway pro- 
jectors, viz. that a double line of railway could carry 2 mil- 
lion tons a year besides passengers : it is not intended to 
imply that such a thing is possible. 

The case will be still clearer, if we take an imperfect road, 
and substitute for it a good steam canal, which could be 
executed, in a great part of this Presidency, at a cost of, 
15,000 Rupees (£1,500) a mile, the interest of which would 
be paid by the passengers, thus, 

10 per cent, on 15,000 Rs. = 1,500 Rs. (£150) 
which with 1,000 passengers a day, would only be 1 Pice or 
|rf. per mile, for each person. The charge on goods would 
then be about i P. or ■} ^d. per ton per mile for a considerable 
distance ; the same rate at which goods are now carried on 
the Mississipi, and one-thirtieth of the present cost of transit 
on the ordinary roads. At this rate, almost anything coidd 
be moved, and it wiU be curious to see the effect of it upon 
an important line of communication. In investigating the 
subject of a proposed line of traffic in a country so entirely 
without communications, the question is, not ^' what is the 
present traffic," but ^^ what are the comparative prices of any 
great staples at different points on the line." In India it 
will often happen, that the main traffic on a new line of cheap 
transit, is one entirely created by the new work. 
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-The most important point proved by the above considera- 
tions of the present cost of transit, is, the absolute necessity 
of a very great reduction in it : since no trifling reduction 
will at all answer the purpose, and much less will the plan 
of the railway projectors to convey at a rate as high, or 
higher than the present, answer any useful purpose. The 
present rate is utterly destructive and ruinous ; so much so, 
that the country cannot thrive under any thing approaching to 
it. The above statement of the proportion of the cost of transit 
to the value of the principal goods moved, shows that no 
small reduction will effectually relieve the country; and much 
less would an increase of speed without any reduction of 
price, be beneficial. No greater mistake can be made, than ; 

to suppose that an increase of speed is the main thing re- { 

quired. If the grand railways effect nothing more than ; 

what their advocates state, they will do nothing to any pur- 
pose. In the Pamphlets and Reports about the Bengal and : 
Bombay Eailroads, they talk of a charge of from 8 Pice to 2 * 
As. (Irf. to 3rf.) per ton per mile. If this be aU that the ; 
most perfect railways can do for India, and if there were no \ 
other means by which something could be accomplished, our ! 
case would be hopeless indeed. If India is to advance in 5 
any thing, it must have cheap transit^ really cheap transit^ at ^ 
(me-tenth or one-twentieth part of the present rates. In plan- 
xiing the great railways, the real points to be attended to have 
been entirely lost sight of; and this first one especially. 
When the projectors talk of charging Ic?. to 3rf. per ton per 
mile, they do not consider the fact, that a good common road 
will carry at IJc?.; and that the imperfect unimproved natural 
water transit where it exists, costs only ^d. In the Bengal 
Beports they make out that the river transit costs 9 Pice 
(lie?.) per ton ; but this is more than double the real cost. 
One of the fallacies in the calculation is, that interest is 
charged on all goods, as being worth £40 a ton ; whereas 
the great bulk of the trafiic is, either grain value £3 a ton. 
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salt £3, sugar £12 or £15, saltpetre £18, and iron £10; 
so that probably not one-twentieth part of the goods is 
worth £40 a ton. 

What we have now to do, is to discover means whereby 
the cost of transit may be materially reduced, so as to give 
a real relief to the country, and enable it to compete with 
other countries. Till this is accomplished nothing is done. 
All our immense advantages of soil and climate, and cheap- 
ness and abundance of labour, are lost; or at least the 
greater part of them. This is well shown in the state of the 
Berar cotton trade, in regard to which it is stated by those 
who have the best means of knowing, that cotton is actually 
grown and sold on the spot at i Anna (or 1 Jrf.) a lb. To 
this about frf. (half an Anna) is added in bringing it into the 
great cotton marts of the district where it is cultivated ; 
fully Id. or f Anna more in conveying it to Bombay, 
and still more in taking it to Calcutta. Another penny is 
added to the cost in bringing it into the English markets ; 
and thus it arrives at Manchester, at a cost that only puts it 
on a par with American cotton, grown by slave labour at an 
enormous expense. At least 1 Anna (l^d.) per lb. could 
be taken off by improving the communications, and throw- 
ing open that part of the country where so favourable a cli- 
mate and soil are found for the growth of cotton. It is not 
merely, that for want of cheap transit a direct charge of a 
penny or more is added to the cost of the cotton ; but for 
the same reason, food, salt, &c., are three or four times the 
price they need otherwise be. This is only one of many 
ways that the price of cotton is indirectly augmented. At 
present the purchasing of the cotton from the cultivators, is 
entirely in the hands of the ignorant, short-sighted, oppres- 
sive Native merchants. The Natives begin to be very sen- 
sible of the advantage that it would be to deal directly with 
Europeans ; but nothing can deliver them from the present 
system, but an open communication with the ports, giving 
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Europeans free access to the districts, and gradually remov- 
ing the absurd fancies that mercantile men have about living 
in the interior of the Peninsula ; as if they could not do it 
without great risk to their lives. The extent to which the 
cost of the produce of India may thus in diflferent ways be 
reduced in foreign markets, is beyond calculation ; for the 
mere reduction of the charge of transit, is by no means the 
. total amount of the diminution of cost that may be eflfected. 

But it must specially be borne in mind, that where the 
distances are so great, the value of produce so small, and 
the present cost of carriage per mile so enormous, it is not a 
trifling reduction that will do. Till this point is understood, 
nothing effective will be done towards the real improvement 
of India. I am satisfied, as I have stated, that the money 
now paid for transit, and lost for want of it in India, is in 
fact equal to the whole amount of taxation. 

It is not surprising that this essential fundamental point 
of the necessity of a great diminution of the cost of traffic, 
should have been treated as a matter of no consequence by 
the Engineers and others concerned in projecting the great 
railways ; for their views were naturally contracted to this 
comparatively insignificant question, viz. ^^ Will such a rail- 
way pay to the shareholders ;" but that this really impor- 
tant point should have been so lost sight of, by the public 
and the authorities, is indeed surprising ! The question for 
the Government to consider, is, " What does the country really 
^^ require in the way of transit, and by what means can the 
" greatest advantage be obtained for the whole community ?" 
The interest of the shareholders, and that of the community 
in a line of rail, may be diametrically opposed. If a railway 
on an important line be constructed on so expensive a plan, 
as to require a high rate of charge to enable it to pay a good 
interest, an irreparable evil will have been done ; and the 
whole power of an influential body (influential and powerful 
just in proportion to the amount of capital expended) will 
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be brought to bear on that line; not in order to secure cheap 
transit^ but to prevent cheap transit ever being obtained on it. 

If the proprietors of the Bengal railway for instance, 
charge (as proposed in the Pamphlets) Id. per ton per mile ; 
there seems no hope that that line will be ever favoured 
with a cheaper communication, than it has at present by the 
river. Though other parts of the country might be favour- 
ed with this essential advantage, probably no power could 
be found sufficient to prevent this, the most important line 
by far in all India, from beiug sealed up against the use of 
any means by which cheap carriage could be obtained. Of 
the various means that could be used for this ptirpose, and 
there are several, (for I am certain that on this line, goods 
coTild be carried at the rate of 1 Pice (id,) per ton per mile, 
as well as on the Mississipi), there would be no probability 
of any being adopted ; so long as the owners of the 4 millions 
sterling invested in the railway, felt that the whole of their 
property depended, upon their successfully resisting all im- 
provements. 

Happily however, the matter is very far indeed from stand- 
ing as it is stated in the railway Pamphlets': for even with 
all its present imperfections, the river transit will provide 
for the conveyance of goods at a much lower rate than Id. 
per ton per mile. But as to the railway accomplishing the 
main object, that of materially reducing the charge, I see 
no prospect of it ; so that whatever may be effected else- 
where, the probability is at present, that no material im- 
provement will take place in the rates to be charged on this 
most important line, which ought to be the line of greatest 
traffic in India. 
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CHAPTER YL 



ox THE IMPROVEMENT OF THE LARGE RIVERS FOR NAVI- 

GATION. 5 



How to lighten the burden of high transit. I 

What means can be found then, to relieve the country > 

from the intolerable burden of cost of transit, supposing it ; 

to amount at this moment to 15 millions a year in actual I 

payments, besides the loss of as much more in things which J 

will not bear the present charges, and cannot therefore be ; 

moved at all ? Is the case really hopeless ? have we indeed 3 

no alternative but to lay out a lack of Rupees (£200,000) ^ 

a mile, or 200 millions sterling on the whole 20,000 miles 
of main line required, and then to go on paying for ever, 
nearly as much as we do now ? 

Hopeless indeed would the state of India be, if this were 
really the case ; but nothing can be farther from the fact. 
On almost every line in India, the cost can be reduced to one- 
fifth or one-tenth, of what is at present contemplated by the 
great railways. 

We have first the natural water communications, and the 
question is,^ What may be done by means of them ? The fol- 
lowing paper (written some time ago) may be properly intro- 
duced here, as showing more fully T^hat extraordinary open- 

N 
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ings we have in India, for improving the country by means 
of the rivers. 

^* By no means the least important part of the present 
project (the Godavery Delta works) is, its helping to open 
the navigation of the Godavery. That part of the river be- 
tween the hUls and the sea, was in the dry season exceeding- 
ly shallow in places ; sometimes only a few inches deep. 
The annicut greatly diminishes the hinderance to the navi- 
gation of the river. Below the annicut there wiU be a con- 
stant deep channel to tidal-water. Through the hills the 
water is of a great depth, and the first serious obstacle occurs 
at Badrachellum, 130 miles from the coast. From thence 
(800 miles) to "Woonie on the Wurda, which is 80 miles from 
Nagpore, there are (by Captain Fenwick's account), six ob- 
structions from rock ; all which might be removed or dimi- 
nished at a moderate expense. That gentleman, when em- 
ployed in connection with Messrs. Palmer's houses, repeated- 
ly navigated the river with timber and loaded boats ; and 
cut through one rocky obstruction, at a cost of only 400 Ru- 
pees (£40). In connection with the Delta works, it seems 
of the highest importance to open this most valuable line 
of communication through a country, a great part of which 
has hitherto been almost beyond the reach of commer- 
cial enterprize. By Captain Fenwick's account, there seems 
no doubt, that the cotton of Berar, and many other things, 
might be conveyed to a port by water, at one-tenth of what is 
now paid for land carriage to Bombay. 

*^ It is highly probable that the Kistnah also may be na- 
vigated to a great extent ; but I have no positive information 
on this point. 

" In the present great question of the cotton supply, there 
seems to be scarcely any point more worth investigation, 
than this opening of the fine cotton countries of Nagpore, to 
the coast. No doubt the cultivation would extend rapidly 
along th« whole liae of the Godayery, It seems now to be 
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generally acknowledged^ that Berar is nattirally the most 
suitable climate and soil^ for cotton for the English market^ 
and therefore we should make it our grand effort to open a 
cheap line of communication with it ; and it is certain^ that 
no other line can possibly compare with that of the Goda- 
very, for bringing cotton to the coast. Captain Fenwick 
tells me, that during the three years Palmer's house brought 
their capital to bear on this tract, the cultivation of cotton, 
and the general welfare of the people increased surprisingly. 
There is thus a line of 500 miles of the cheapest communi- 
cation, leading into the very heart of the country, to be had 
almost for nothing : for even if 5 lacks (£50,000) were spent 
in improving it, it would still only cost 1,000 Rupees (£100) 
a mile. 

" In the paper on the Berar cotton by Mr. Ashbumer, 
read before the Asiatic Society in 1837, the importance of this 
subject is shown on the very best authority. He states that 
this cotton can be cultivated at SO Rupees (£3) per Bombay 
candy (less than Id. a lb.) and that the only obstacle to its 
unlimited production, is the cost of transport ; that it is sent 
to Bombay on bidlocks at M Rupees (£S 4«.) a candy (less 
than S farthings a lb.) taking 70 days on the journey ; and 
that large quantities which cannot reach Bombay before the 
monsoon, are consequently liable to be damaged or destroy- 
ed. That there was at that time a traffic of 20,000 tons a 
year, in salt and Berar cotton ; and that if a good bandy 
road were made, there would be a saving of 16 lacks 
(£160,000) a year. He then goes on say. " It may be as 
'^ weU, however, to show the productive powers of the 
" country more clearly, to instance the increase which has 
*^ lately taken place in the amount of cotton exported from 
" Bombay. From 1828 to 1885 the exports averaged 
" 178,000 bales a year, and remained nearly stationary. But 
'^ the high prices of the latter year led to more extensive 
.^^ cultivation, and xiotvithstanding numerous obstacles to 
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'^ production^ the Presidency of Bombay last year produced 
" and exported no less than 290^000 bales of cotton^ being 
" an increase of 112,000 bales within the year. Some por- 
^^ tion of this increase no doubt is attributable to an unusu- 
^^ ally good season, but by far the largest share arose, as the 
^^ reports of the Revenue Collectors show, from extension of 
" cultivation alone." Here is a specimen of what India is 
capable of doing under favorable circumstances ; and there 
can be no question but that the cotton trade would, with 
good roads to the interior, go on increasing as rapidly as dur- 
ing the year mentioned by Mr. Ashbumer : for the stimulus 
to cultivation would then be as great from decreased ex- 
penses, as it has lately been from increased prices. 

" " Thus with proper management, we might reasonably 
" expect to see the exports of the country in this staple 
'^ alone, swelling at the rate of 100,000 bales per annum, 
*' and amounting probably at no distant period to a million 
" of bales. And what would be the consequence in other re- 
'^ spects, besides benefiting the Revenue, and improving the 
'^ condition of the people of India ? Such a trade would 
" give employment to a vast amount of British shipping 
'^ (400,000 tons), at the same time that it created a greater 
^^ demand for the manufactures of the mother country." 

'^ Now if this cotton, instead of being carried (as Mr. Ash- 
burner proposes) by a bandy road, were conveyed down the 
Godavery at the rate at which goods are carried on the Mis- 
sissipi, viz., 1 Pie (Jrf.) per ton per mile, or about 2J Rupees 
(5 shillings) per ton for the whole distance, there would be 
a saving of 70 Rupees (£7) a ton, or of 21 lacks (£210^000) 
on the whole annual traffic of 20,000 tons, besides saVwig 
the interest, insurance, waste, &c. \ 

'^ Think of a great portion of this cotton being at present 
carried from the banks of the Godavery (500 miles from theN^ 
sea) by land 600 miles to Mirzapoor, to be embarked on the ^ 
Ganges at a point 550 miles from Calcutta. But the impor- 
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tant point in Mr. Ashbnrner's paper is his testimony to the 
astonishing increase of production^ consequent on an increase 
of price ; showing clearly the grand fact, that every thing 
within that tract of country is in a complete state of prepa- 
ration ; and that nothing is wanting but a relief in the cost 
of transit, to make cultivation increase to almost any extent. 
We have in Berar, climate and soil specially adapted for 
producing a good marketable cotton for England ; people 
ready to cultivate it, cattle, latent enterprize only requiring 
to be developed, and all requisites except communications. 
This line of cheap river transit would probably cause a re- 
duction of full l|(f. a lb., in the price of cotton ; five times 
as much as would be sufficient to give a material stimulus 
to the trade. 

'^ But the comparative prices in this central tract with 
those on the coast, will strikingly illustrate the effect of com- 
munications, and show what the state of a country must con- 
tinue to be, notwithstanding every other natural advantage, 
if not opened out by cheap transit. 



In Berar. At Coringa. 



Eice . . . 
Cotton , 
Wheat, 
Salt. . . 



Cost pbb ton. 



124 Rs. 
186* 
31 
105 



46 Rs. 
325 
66 
30 



Difference. 



79 Rs. 
139 
35 
70 



Per centage of 
the difference. 



175 

75 
113 
200 



'* From this comparison some idea may be formed, of the 
extent to which property would be created, by opening a com- 
munication on this line of 500 nules. At the rate of 1 Pie (|rf.) 
per ton per mile by the river ; the cost of transport would 
be only 2J Rupees (4«. 6d.) a ton for the water carriage ; and 
allowing on an average, a land carriage of 50 miles by rail- 
way at 4 Pice (^d.) per ton per mile, and 10 miles by com- 
mon roads at 8 Annas (4icf.), the total cost of conveying a 
ton of cotton to and from the port, would be about as follows. 
* Including the local Merchant's profit, 
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600 mUes of river transit at 1 Pie (|rf.)- • H Rs. (5 shillings) 

50 of railway at 4 Pice (irf.) 1 „ (2 „ ) 

10 of common road at 8 Annas (4^rf.)« • ^ ^> (^ 9> ) 



Total.. 5i „ (11 shillings) 
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There would then be a creation of property as below, by 
the reduction in the cost of transport. 

A ton of Rice 74 Rs. (£ 7 85.) 

Cotton 134 „ (£13 8«.) 

Wheat 30 ,, (£3 0^.) 

Salt 70 ,, (£7 Os.) 

If the Hajahmundry rice and salt were thus placed ful- 
ly within reach of the inhabitants of these districts, and 
the wheat and cotton of Berar again, placed within reach of 
the manufactxirers of England, it is impossible to say what 
the traffic on this Kne might become. The wheat especially, 
might be cheaply made into flour by the abundant water 
power of Hajahmundry, and conveyed to England by hundreds 
of thousands of tons. . As wheat, it could certainly be landed 
in England at 4«. a bushel ; and as flour, at a stiU cheaper 
proportional rate. 

'^ The saving or production of property by opening the 
Godavery, might thus be something near this : 

2,00,000 tons Bice at 74 Rupees 

(£7 85.) 148 lacks, (£1,480,000) 

1,00,000 tons Cotton at 184 Rupees 

(£18 80 ^.. 144 do. (£1,440,000) 

2,00,000 tons Wheat at 80 Rs. (£8) 60- do. (£ 600,000) 

90,000 tons Salt at 70 Rs. (£7). . 68 do. (£ 630,000) 



Total... 405 do. (£4,050,000) 
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The outlay to produce this trade might be as beloAr. 

For river improvements 10 lacks (£100,000) 

For 200miles of railway at 10,000 

Es. (£1,000) per mile ., 20 do. (£200,000) 

T otal .Tip do. (£800,000) 

'' Of course the traffic might extend far beyond this ; for 
the tendency of the whole thing would be, for Rajahmundry 
to supply a large proportion of Berar with food, while that 
district in its turn could feed an immense population in Eng- 
land, and also supply them with materials for industry. It 
is thus that almost any amount of property may be produced, 
by an outlay on communications however small. 

" How immense might be the effect of thus supplying 
Manchester at once with cheap cotton ; and how powerfully 
would it certainly affect the trade of that city ! Who can 
possibly estimate the effect of thus giving to that great ma- 
nufacturing city, such an immense additional advantage in its 
competition with other countries ? In our race with America, 
this lowering of the cost of flour and cotton, woidd produce 
results fax beyond any possible calculation. 

'^ If the gain by the reduction of cost of these products, 
were equally divided between the two parties, (the buyer and 
seller,) it would make the following difference of prices. 
Cotton in Manchester. . 4rf. per lb. instead of 4^^. 
Wheat in Manchester. . 4*. 9rf. a bushel instead of 5$. 6rf. 

Rice in Berar 86 Rs. a ton „ „ Rs. 124 

Salt in do 67^ „ „ „ „ 106 

" It is well known however, that the real division of profits, 
is much more in favor of the purchaser than the seller, in such 
cases, when trade is open ; but a very small addition of profit 
to the people, in a country already full of population and 
with an unlimited extent of suitable soil, woidd be a sufficient 
stimulus to an immensely extended production, and this is 
expressly stated by Mr. Ashbumer, who is perfectly acquaint' 
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ed with the state of things in Berar. The increase of produce 
would be so great, as very soon to ensure a supply to the 
consumer, without any excessive profit to the producer. Nay 
more, if the people of Berar were supplied with rice, salt 
and many other things at a much lower cost than they now 
pay, they could afford to supply cotton at a price actually 
lower than at present ; and yet with an increased profit to 
themselves. 

" But with respect to the effects of such a communication, 
whoever may divide the profit, the facts are certain, that the 
people of Berar are at present paying 124 Rupees (£12 8^.) 
per ton for rice grown on the spot, whilst with easy com- 
munications, they might supply themselves with it from Ra- 
jahmundry, for 30 Rupees (£3) ; that they are paying 90 
Rupees (£9) per ton for salt, while they might get it for 35 
Rupees (£3 10s.) ; and that the Manchester manufacturers 
are paying £40 a ton for Berar cotton, while jLt could be 
supplied to them for £30 ; and £10 a ton for wheat, while 
it could be supplied to them for £6. 

^' The things that I have enumerated above, are only a 
portion of the various products which would be interchang- 
ed. Besides numerous smaller articles of food, such as chil- 
lies, cocoanuts, onions, &c., produced so very cheaply 
in the irrigated lands of the Delta of the Godavery, (but 
which are scarce and deax in Berar), who can doubt, but that, 
if these cpuntries instead of being in the paralyzed state they 
now are were carrying on a most extensive and profitable 
trade with other parts of the world, they would immediately 
demand vast quantities of English manufactured goods, and 
thus again in another way, produce an inmiense effect on 
England ? 

" There seems thus to be no reason, why the Godavery 
may not become the line of trade of a million tons a year, 
when once the pent up treasures of its basin, effect a breach 
in the barriers, by which it has hitherto been closed. 
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" Respecting the nature of the nayigation of the Godavery, 
I should state the following points. 

. '^ The fall of the river from near Chandah to the sea, 
averages about one and quarter feet per mile ; but this is not 
quite equally distributed. Captain Fenwick states, that there 
are six rocky barriers in its bed, which could be removed 
by blasting, at no great expense. The fall of one and quar- 
ter feet per mile is very moderate for steam navigation ; 
with a depth of 10 feet it would give a current of about 8 
miles an hour. In Mr. EUet's remarkable report on the 
Mississipi, he states that the Alleghany has been navigated, 
as high as where the fall is four and one-third feet per mile ; 
and the Ohio at Pittsburgh, where steamers are innumerable, 
has a fall of about one and half feet a mile. He says, " by 
" observing the descent of the AUeghany from Franklin to 
^' Pittsburgh, we may conclude, that rivers, of which the fall 
'^ does not exceed two feet per mile, are navigable for steam 
*^ boats, unless there be great irregularity in the distribution 
^' of that fall. In the event of such irregularity existing, 
" rivers having an average descent not exceeding 2 feet per 
*' mile, if well supplied with water, must afford exceedingly 
" good navigation between the rapids, which must be very 
*' remote and easily overcome." 

" We learn also from these tables, that a descent of nearly 
4 feet per nule is not incompatible with the existence of 
steam boat navigation, if the supply of water be well main- 
tained ; for a steam boat has ascended the Alleghany as far 
as Olean point, overcoming, in places, a slope of nearly 5 
feet per mile. In this report Mr. EUet shows, how easily 
the summer navigation of the Ohio might be improved by 
storing water in tanks, to be discharged when the river is 
low ; and this is perfectly applicable to the Godavery. For 
instance, an additional depth of 1 foot, at a ford 200 yards 
broad where the current was 2 miles an hour, could be ob- 
tained by the supply of 5 J millions of cubic yards per day. 
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or 830 millions for S months; and as this quantity, could pro- 
bably be stored for IJ lacks of Rupees (£15,000) (perliaps 
mucli less), a sum equiyalent to not more tban 300 Rupees 
(£30) a mile on the whole length of the navigation, or per- 
haps a two hundredth part of the cost of a complete rail- 
road, some idea may be formed from this, of the facility with 
which an additional depth of water might be giyen, if ne- 
cessary. 

" We reckon, that we can easily find situations in the Car- 
natic, where water can be stored for 1 Rupee per 1,000 cubic 
yards ; and I have reason to believe, that the country in Berar 
is much more favorable for storing -^ater than here, because 
the country there has a less fall, and consequently a bund of 
a certain height will retain a greater breadth of water. Cap- 
tain Fenwick talks of the Godavery* being now navigable 
for 8 months in the year, meaning as I believe, that there 
will be not less than 8 or 4 feet of water during that time. 
Supposing the quantity of water flowing, to be 500,000 cubic 
yards per hotir at the most in those 8 months, and that it 
diminishes during the other 4 to 100,000 cubic yards, it 
would on an average require an additional 200,000 cubic 
yards an hour for 4 months, to keep the river in that state 
which Captain Fenwick calls navigable. The amount re- 
quired for this purpose, would then be, 200,000 x 24 hours 
X 122 days = 600 million cubic yards; and I have no doubt 
this quantity could be stored for 3 lacks of Rupees, (£300,000) 
which divided over 500 miles of navigation, would be equal to 
600 Rupees (£60) a mile. The great advantage of this mode 
of improving the navigation, is, that no works would be re- 
quired in the bed of the river demanding such skill in con- 
struction, and care and attention in management, or involv- 
ing such risk of injury, as to stop the navigation even for a 
time. No doubt some trifling work such as blasting rock, 
&c., might be performed in the bed of the river, which would 
greatly improye the nayigatign aUo ; but this would be sim- 
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pie and of trifling coBt^ and by. these means I hare no doubt 
that a depth of at least S feet could be retained in the river 
throughout the year^ at a fiftieth part of the cost of a double 
railway, and that goods could be conveyed by it at one-fifth 
of the cost of railway transit ; and this with a speed of 150 
miles a day up the river, and SOO miles down the stream, a 
speed that would certainly answer all present purposes. 
Some years ago, when some reports on the navigation of the 
Severn were sent me by a Civil Engineer at home, I sug* 
gested to him this mode of effecting his object, the Welch 
Lakes affording him peculiar advantages for storing water ; 
but I have not heard whether any thing was done about it. 
Had this plan been adopted in the Ganges, it is literally in- 
calculable what the advantages of it would have been. The 
cost of 10 miles of railway would have given a fine naviga- 
tion of probably 8 or 4 feet, and doubtless have reduced 
the cost of transit in the dry season by one-half. A reduc- 
tion of 2 Pice (Id.) a ton per mile, on IJ million tons carried 
1,000 miles, would have been a total saving of 150 lacks 
(1^ miUions sterling) a year, besides the saving of time and 
risk ; and it would have made a total change in the steam 
navigation of the river. 

" Of course the water, besides being used for the naviga- 
tion of the Godavery, would, on its arrival at the annicut, 
be distributed for irrigation, for which it would be worth 
40 times what it cost to store it ; so that if necessary, no 
part of its cost need be charged to the navigation. But the 
river is even in its present state available for navigation 
with vessels of small draft, for 8 months in the year at 
least ; and it must be remembered, that the canals in Canada 
and New York, which have produced such prodigious re- 
sults, axe only open 6 or 7 months in the year. The only 
reasons why the Godavery is not at present used, are, want 
of enterprize in the Natives, and the interferences of petty Ze- 
mindars oil its banks ; and Government can remove the latter 
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in a moment^ and give the necessary stimnlus to get over the 
former^ by themselves setting the example of navigating it. 

'* This matter of the upper Godavery navigation^ is wor- 
thy of a far more particular and carefdl report^ than would 
be suitable in this paper ; and I would only mention^ as fa- 
voring highly the advisableness of undertaking such a 
work^ the astonishing success that has attended the Faum- 
bam works. When I was sent there in 1822, the whole 
amount of traffic was 17,000 tons a year, though the whole 
of the cotton from Tinnevelly was then carried th rough the 
Channel to Madras; whereas now, ^he traffic is sometimes 
more than that in one month (though the cotton is almost all 
shipped at once from Tuticorin) ; and the annual traffic is 
168,000 tons, or ten-fold the former quantity. Such has 
been the effect of deepening that passage from 4| to 10^ 
feet. Such an instance is an unanswerable proof of the 
fact, that traffic is waiting for communications, and not 
that communications have to wait for the traffic ; as some 
BtUl suppose. How strangely the state of the question 
of communications in India is misapprehended, has been 
singularly shown in this case, as before stated, by the per- 
fect indifference with which the opening of the Godavery 
was treated by the Government of India. 

" 1st. The Company's Government, who are so deeply in- 
terested in every thing that concerns the whole of India, 
would certainly gain a Bevenue of many lacks, by the in- 
creased demand for salt. 

*' 2nd. The Government of Nagpore and Hyderabad 
would undoubtedly feel in numerous ways, the effect of such 
an increased demand for their produce. 

'^ 8rd. The manufacturers at home are most deeply in- 
terested in this, which I feel confident is the best opening 
yet discovered, for obtaining for them an increased supply 
of cotton on the one hand, and an increased market for all 
English manufactured goods on the other. 
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4th. The anti-slavery body are nearly concerned in it, 
since nothing, so far as yet appears, would so much tend to 
weaken the slavery system of the United States ; the enor- 
mous profit now realized from their partial monopoly of the 
cotton trade, being one of the chief incentives to it.* 

" 6th. The shipping interests are concerned in it. An 
addition of 50,000 tons of cotton alone a year, would give 
employment to 150 large ships; more than would be required 
to bring the same quantity from America. 

'* Further I would remark, that though undoubtedly the 
efforts that have been nflde to introduce the American varie- 
ties of cotton into India, are most commendable; yet, it 
. seems certain now, that had a tenth part of the same money and 
pains been expended on opening out this magnificent cotton 
country by cheap conmiunications, immensely superior results 
would have been obtained. Let the reader refer to Mr. 
Bonynge's " Future Wealth of America," the production of 
a practical planter ; and though we may not admire the blus- 
tering style in which it is written, we cannot but admit its 
force; and we have the means, in some instances, of testing 
the accuracy of the statistics. Its general object is to show, 
that cotton cultivation in America, though it has contributed 
so powerfully in times past to its wealth, is now irrecoverably 
on the decline, and must be abandoned for the cultivation 
of tea, coffee, indigo, and other plants. From the statistics 
furnished, it appears that cotton has for twelve years, declined 
in price 80 per cent, yearly ; rice during 9 years, in quantity 
and quality, 15 per cent. ; tobacco in quantity the last 5 years, 
2| per cent. ; that bread stuffs are returning to the same amount 
of exports that they were, prior to the failure of the potato 

* " Well, said St. Clare, simpose that somethine should bring down 
the price of cotton, once and for eyer, and make the whole slave proper* 
ty a drug in the market"— Cr«a/« Tom's Cahin. 
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crop in Europe ; and that sugar cultivation is not advancing. 
With the present prices of labour in America^ there is no 
possibility of extending the cultivation of these articles ; and^ 
except tobacco^ it is feared that they wiU all greatly decline. 
Cotton cannot be cultivated in America under 5^ cents per tb. ; 
whereas India can produce it and land it in Liverpool, at 7 
cents per lb. After a fourteen years' residence (as a planter) 
in the East, and after a tour through South Carolina and 
Georgia, Mr. Bonynge is constrained to admit, that India has 
every means of producing as good cotton, and much cheaper 
than America; and he further assei;tp, that had it not been 
for the potato failure, and the timely aid of California, Ame- 
rica could never have borne the decay of her principal sta- 
ple for the last 10 years. 

*^ What then ought the Godavery Delta to become, as tie 
outlet of the whole trade of the basin of the Godavery con- 
taining 1,30,000 square miles, when it supplies that immense 
region with rice, salt, tobacco, sugar, chillies, and numerous 
other things, which can only be produced in inland districts 
at four times the price ? Is it too much to expect, that an 
immense mercantile city will spring up on the coast, near the 
harbour of Coringa, from which millions of tons of wheat, cot- 
ton, oil seeds, sugar, rice, tobacco, hemp, &c., will annually be 
exported, and into which English manufactured articles to an 
immense amount, will be imported for the use of the 12 mil- 
lions of people who will thus be so enriched, as to become 
extensive consumers of such things ? I cannot see any thing 
to prevent this, if the country continues to be blessed with 
peace ; imless, which is scarcely conceivable, it be insanely 
determined, not to take the first step towards opening the 
navigation of the Godavery. Probably little more than the 
first step is required ; for in such a case, when once the trade 
begins, it must go on ; nothing can stop it." 

Upon the whole, there seems to be no possible means of 
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transit that can surpass steam communication by water in 
point of cheapness ; and that too at a speed which will cer- 
tainly abundantly answer all our present purposes. The 
rivers that may be easily improved, are, the Ganges, Jumna, 
Gogra, Chumbul, Gunduck, Soane, Bhugirutty,Mahanuddee, 
Nerbudda, Godavery, Kistnah, Wurdah, Munjera ; and no 
doubt several minor rivers. 

Perhaps in all, there may be found 5,000 miles of river 
navigation, which may be made thoroughly convenient. All 
rivers, which have not a greater fall than two feet a mile, 
wiU be quite available.^ Such a fall, with a depth of twenty 
feet, will give a current of about 5 J miles an hour, and with 
a depth of five feet, of 8 miles an hour ; and it must be re- 
membered that the number of days in the year in which Indian 
rivers are nearly full, is very small indeed, since for eight or 
nine months in the year they- are very low. If on these lines, 
which it must be particxdarly observed will bear by far the 
greater portion of all the traffic of India, transit can be effected 
at 1 Pice or one-eighth of a Penny per ton per mile, our main 
object will be already gained. We know that on the Ganges 
there is now a traffic of upwards of a million tons a year ; 
and if this river were greatly improved by keeping the 
quantity of water always up to a certain height, there can 
be no question, but that the amount of traffic wotdd be pro- 
digiously increased; probably at least doubled, and more 
likely increased four-fold. Perhaps the greatest improve- 
ment in the way of communication, that could be made in all 
India in comparison of its cost, would be by the construction 
of a weir across the Ganges below the head of the Bhugi- 
rutty, to turn the whole stream into that river in the dry 
season. This weir would keep the Bhugirutty navigable 
throughout the year, and give rise to an immense traffic. 
The weir across the Godavery (twelve feet high with a clear 
water way of 4,000 yards) has cost 8J lacks (£85,000) in- 
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eluding 6 sets of sluices, S locks, &c. If the Ganges weir, 
six feet high, cost 5 lacks (£50,000) the interest, 26,000 Ru- 
pees (£2,500) would be equivalent to a charge of 3 J Pice 
(nearly ^c2.) per ton on the present traffic ; or taking the dis- 
tance from the head of the Bhugirutty to Calcutta at 150 
miles, one-tenth Pie per ton per mile, besides the benefit to 
travellers. The Godavery would undoubtedly convey the 
whole traffic of the basin of that river, which cannot at pre- 
sent be less than 150,000 tons a year, and would increase in 
a far greater proportion than that on the Ganges ; for this 
obvious reason, that there is at present no water carriage on the 
former. All goods are now carried at about 8 Annas (4Jrf.) a 
ton per mile ; and if the cost were reduced to 1 Pie (\d.) it 
is impossible to say what the traffic would be, but there 
can be little doubt that it would be increased five or six-fold, 
or to a million tons per annum. If, as before suggested, two 
millions of people, employed in cotton cultivation, were fed 
from the irrigated Delta at the mouth of the river, that alone 
would call for a traffic of 700,000 tons a year. In the same 
way, the Indus, the Nerbudda, and the Kistnah, would un- 
doubtedly convey the whole trade of their basins ; though 
what the probable amount of it woidd be, I have no means of 
judging. 

"We should thus at once provide for the really cheap con- 
veyance, of probably half of the whole traffic of the country ; 
and if the cost of transit by the Ganges were thus reduced to 
half of what it now is, with a similar reduction on the Indus, 
and if the change of water for land carriage, on the lines of 
the other rivers named, were to reduce the cost there from 
3 Annas (4J(f.) a ton per mile to 2 Pice (Je?.), there would 
be a saving to the country of many millions sterling. 

The following calculation, though not given even as an ap- 
proximation to the actual saving, will at least give some idea 
of the amount of direct saving. 
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Saving on 1,200,000 tons conveyed 

1,200 miles on the Ganges, at 2 Pice 

(jrf.) per ton per mile IJ million sterling. 

Ditto on 600,000 tons carried 450 miles 

by the Godavery, at 8 Annas (4Jrf.).. 4 do. do. 
Ditto on 50,000 tons carried 600 miles 

on the Indus, at 2 Pice (Jrf.) O^V do. do. 

Ditto on 50,000 carried 400 miles on 

the Kistnah, at 2J Annas (3|c?.) OJ do. do. 

Total. ... 6 millions sterling, 
besides the amount saved on the Nerbudda, Soane, &c. But 
besides this, there would be a profit on all the additional 
traffic on the Ganges, which we may safely reckon at as 
much more ; so that a saving of ten millions might thus 
be effected, entirely exclusive of the saving on the transit of 
passengers, and of all those immense effects (which cannot 
be calculated in money), of such improved lines of transit. 
The following Extract from the Professional Papers of the 
Corps of Boyal Engineers, on the Halifax and Quebec Rail- 
way, contains many things bearing upon the point uoader 
consideration : — 

In the United States they are well aware of the increased value, which 
internal improvements and communications give to property of every 
kind. 

In those countries works have been undertaken for that object alone, 
not for the mere return which the work— whether railway, road, or canal 
—would make of itself. 

The indebtedness of the several States has been incurred almost en- 
tirely in making great internal improvements ; and in the boldness and 
unhesitating way in which they have incurred debts and responsibilities^ 
for the purpose of developing their resources, may be seen the secret of 
their unrivalled prosperity. 

The State is in debt, but its citizens have been enriched beyond all 
proportion. 

Most unfavorable comparisons are made by travellers who visit the 
British provinces and the United States ; and some have gone so far as to 

P 
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•tate,'|tliat trayelling along,' where Uie bomidary is a mere conTentional 
line, they could at once tell whether they were in the States or not. 

On the one side the State Governments become shareholders to a large 
amount in great public works, lead the way, and do not hesitate to incur 
debt, for making what has been termed *' war upon the wilderness *^ 
employment is given, and by tiie time the improvement is completed, 
property has been created^ and th© employed becoofte proprietor*. 

On the other side the provincial Governments do not take the initiative 
in the same manner, and hence in the settlements, and in the provinces 
generally, may be seen this marked difference in the progress of people 
who are identically the same in every respect. 

Until the BritLih provinces boldly imitate the policy of the States in 
this regard, and make << war upon the wilderness," their progress will 
continue to present the same unfavorable contrast.* 

The creative or productive power of canals, railways, &c., may be traced 
in the history and progress of the State of New York. 

The Erie canal was commenced in 1817, and completed in 1825, at a 
cost of 7,148,789 dollars, or £1,400,000 sterling. In 1817 the value of 
real and personal property in the city of New York was, from official do- 
cuments, estimated at £16,436,000 sterling. In 182d it was estimated at 
£21,075,000 sterling. In 1820 the population of the State was £1,872,000 
and in 1830 the population of the State was i^,918»000. 

The canal was found so inadequate to the traffic, that between the 
years 1825 and 1835, a farther sum of £2,700,000 was to be expended in 
enlarging itf 

Making the total cost to that date £4,100,000 sterling. 

It has been seen that in the city of New York 
In 1817 the official value of real and personal property was £16,486,000 

1835 ditto ditto ditto £45,567,000 

Being an increase of 2f times in 18 years. 

For the State of New York. 
In 1817 the official value of real and personal property was £63,368,000 

1835 ditto ditto ditto £110,120,000 

Or an increase of nearly £47,000,000 sterling in the value of property; 
attributed chiefly, if not entirely, to the formation of the canals. 

In 1836, the amount conveyed to tide-water by the canal was 697,357 

tons. 

* In one remarkable ease however, our Bngineers have tai^ht Ike people of 
the States a lesson ; the magnificent Steam Canals on the line of the St. Lawrence 
have effectually drawn the tragic of the upper Mississipi valley from the Erie 
Canal fitted up for animal draft. (Note by En.) 

t It is to be again enlarged. 
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And on the 1 st of July of that year there had accumulated in the hands 
of the Commissioners, an amount sufficient to extinguish the whole of the 
outstanding debt incurred in its construction. 

The net receipts from all the State canals, after deducting the «cpen- 
ses of collection and superintendence, for the year 1847, was £449,270. 
Villages, towns, and cities have sprung up along its course. 

The population of the State, which was 

In 1810, . - - . U0M9 
Was in 1845, - - 2,604,495 

In 1846 the value of real and penMDid property was estimated at 
£128,500,000, 

It will be seen from the above, therefore, that in addition to the wealth 
created for individuals, the canals produce a large annual revenue to the 
State. 

The following Ilztracts from the finuicial affiurs and statistics of some 
of the States may be quoted in illustration of this part of the subject : — 

1847. 

Massachusetts. 

Dollars. 

Total indebtedness of the State, 1st January 1847 - 999,654 

Ci^edit of the State, lent to raibroads, - - - . 5,049,555 



Total liabilities of the State, . . 6,049,209 
As security for the redemption of the scrip lent to railroads, the com- 
monwealth hold a mortgage on all the roads, and also 3,000 shares in 
the Norwich and Worcester, and 1,000 in the Andover and Haverhill. 

Pennsylvania. 

Dollars. 

Public property, canals, and raih-oads, at original cost, 28,657,402 

MabyLAJtI). 

Dollars. 

Receipts from Baltimore and Ohio railroad, - * 42,402 

Ditto from canal Companies, - - - - - 11,550 

North Carolina. 

Dollars. 
Debt of the State, on account of railroad Companies, - 1,110,000 

Ohio. 

Dollars. 
Debt contracted for the sole purpose of the construction 

ofPublic Works within the State, - . - - 19,246,000 

Canals, 820 miles in length, cost . - - - 15,122,503 

Net receipts in 1846, after paying repairs and expenses * 408,916 
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In 181 the population of this State was - 45,865 
In 1820 ditto ditto - - 581,434 

In 1840 ditto ditto - - 1,519,467 

Or tripled nearly in 20 years, during the progress of her canals. 

Michigan. 

Dollars. 
Debt on 30th NoTember, 1845 .... 4,394,510 

Total length of raihroads finished and belonging to the State, 222 miles. 

This State was authorized to raise a loan of 5,000,000 dollars for in- 
ternal improvements. 

For the same purpose. Congress granted to the State 500,000 acres of 
land. 

In 1840 the population was - - - 212,267 

In 1845 304,278 

Or an increase of 50 per cent, nearly, in five years. 

Indiana. 

Dollars. 
In January 1847, the public debt was - - - 14,394,940 
By the terms of the Act adjusting this debt, it is to be equally divided 
between the State and the Wabash and Erie canaL Of this canal, which 
is to be 458 miles long, 374 miles are in Indiana ; 174 of this portion are 
finished, and in operation. There remain 200 miles to be completed, 
upon which part, about 1,200,000 dollars have been expended by the 
State. It is estimated to cost the farther sum of 2,000,000 dollars to 
complete the entire canal. To cover ibis amount the State is to transfer 
to trustees 963,126 acres of land adjoining to or in the neighbourhood of 
the canaL 

The population of this State, in 1811 was - 24,520 
Ditto ditto 1830 - 343,031 

Ditto ditto 1840 - 685,086 

Or doubled in ten years. 

Illinois. 

• Dollars. 

1847 Total internal improvement debt, - - - 8,165,081 

Total canal debt, 6,009,187 



13,174,268 



The population in 1830 was - - - 157,455 
Ditto 1840 - - - 476,183 
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Or tripled in ten years. 

The sajes of the public lands during one year (1845) 

In the United States amounted to - - 1,843,527 acres. 

Producing 2,470,298 dollars. 

Or an average of 5^. Id. sterling per acre. 

But to show the effect produced by a canal or railway passing through 
property, the following Extract may be quoted, from the Report of a Board 
of Directors of the New York and Erie B,ailroad company, in February, 
1844: 

" The Board find that they have omitted one description of property, 
which has heretofore been considered of great value, but the right to most 
of which has been lost to the Company, by failure to complete the road 
within a certain period ; the most valuable of which consisted of t^0,000 
acres of wild land in Cattaraguas country, near Lake Erie, and one-fourth 
part of the village of Dunkirk." 

<< An offer in writing was made in 1837 by responsible parties to take 
these donations, and pay further the sum of 400,000 dollars, provided 
certain portions of the railroad were completed within a specified time." 
I That is, about 8 dollars, or 33 shillings 4 pence sterling per acre. 

In Michigan 461 ,000 acres were granted by Congress for the endow- 
ment of a University. These lands were selected, in sections from the 
* most valuable of the State. The price of these was at one time 20 dollars 
or £4 6«. 8<i sterling per acre, but became lower afterwards; 17,142 
acres, the quantity sold up to 30th November, 1845, brought £2 95. 
per acre ; 69,000 acres, devoted to Schools, were sold per £ 1 7«. per acre. 

Such then, are some of the results of making " war upon the wilder- 
ness."* 

Upon the whole, the opening and improvement of the 

rivers of India, vrould provide perhaps the cheapest possible 

carriage for half the^traffic of India, with a fair speed ; and 

produce a saving in money of at least 10 millions sterling, 

and more^likely to amuch'greater amount. Reckoning that 

sojarge a^sum^as 3,000 Rupees^(£200) a mile were expend- 

* In fact the sole reason why England has hitherto bought its millions of 
^ bashels of wheat, and hundred thousand tons of cotton from America, is, because 

I both the States and Canada have at an enormous expense formed water communi- 



cations from the valley of the Mississipi, and made a proper use of their riTers, 
which we in India haye not done, excepting in the case of the Ganges, which has 
only been used because the Natiyes used it before we came. The United States 



spent 8 millions sterling on the Brie Oanal, without which (or the St. Lawrence 
navigation) not a bushel of wheat could have gone from the upper Mississipi to 
England ; while if we had spent £70,000 on the Qodayery, we could have sup- 
plied all England with both wheat and cotton. 
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ed upon ^these improvements (chiefly in storing water as 
above described) the total expense for every 6,000 miles, 
would be 100 Jacks, or 1 million sterling. What other means 
of improving the cotintry cotdd possibly be compared with 
thU ? Excepting in irrigation, no opening for the employ- 
ment of capital equal to this could possibly be found ; nor 
one that would produce one quarter of these results. If 
four-fifths of this outlay be employed in storing water, it 
would give for the Ganges, 1,200 miles at 2,000 Eupees 
(£200) per mile total 24 lacks (£240,000) ; which, at 2,000 
cubic yards stored per Rupee, would supply 4,800 millions of 
cubic yards, or an average of 24 millions a day for 200 days ; 
and this wotdd be equal to a gradually increasing supply from 
nothing, to 48 millions per day, or 26 millions per hour when 
the river was at its lowest. That is, an average of 24 mil- 
lions of cubic yards per day for the whole 200 days, would 
provide a supply of 48 millions when the river was at the 
lowest if it fell gradually : equivalent to raising the water 3 
feet where it was 600 yards broad, with a current of 1| miles 
an hour. But so utterly insignificant is such an outlay com- 
pared with the object to be attained, that if necessary, five 
times as much water as is here calculated, cotdd be stored. 
If this water were divided between different reservoirs, placed 
in the upper parts of the basins of the Ganges and its seve- 
ral feeders, the Jumna, Chumbul, &c., the total length of 
navigation improved would be perhaps 2,400 miles, and the 
cost would then be 1,000 Eupees (£100) a mile ; or, there 
would be an annual charge of 60 Eupees (£6) in interest, 
which divided between 800,060 tons average traffic, would 
form a charge of one-eightieth Pice per ton per mile. Let 
this only be compared with the effects of 100,000 Eupees 
spent on a mile of rail^vay ! 
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Oood Steam Canals better in some respects than Rivers. 

When the rivers are thus turned to account, the next 
question is, whether on any lines, canals could not be con- 
structed, so as to give the cheapest possible lines of tran- 
sit? Whenever good steam canals can be obtained, they 
will of course be preferable in some respects to rivers ; the 
principal reason being, that they can be worked day and 
night, so as to give a speed of 300 miles a day with fast 
steamers. For a chiefly down trade, as that of India is on 
all the lines of the rivers, there will of course be an advan- 
tage in the current, if not too great, which still-water ca- 
nals would not have ; but still, the transit on steam canals 
would be exceedingly cheap ; KJertainly not exceeding half 
Pice (tV<^0 P^r ton per mUe. On the channels in Rajah- 
mundry in their present incomplete state, 3 Pice (f «?.) a ton 
per mile is paid for short trips of 10 or SO miles ; and the 
rate would certainly be very much lower, for long voyages of 
100 to 500 miles, in canals completed in every way, and with 
suitable boats ; for the boats now in use on the Rajahmundry 
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channels are those formerly used for theriyer navigation, and 
by no means the most suitable ones for canals. The cargo boats 
used on the Godavery works, cost, including the aid of two 
small steam tugs, half Anna (id.) per ton per day for all 
expenses; which, supposing they pass oyer 20 miles a 
day, would giye one-third Pie (tt^.) per ton per mile per 
day ; and these boats carry twice the crew they would, if 
working only on canals. For the carriage of the coarsest 
goods, such as building materials, &c., for which a yery low 
speed would be sufficient, the cost of transit would be still 
lower. 

It must be observed also, that the transit on Goyemment 
canals, would be greatly more extensive in this country, 
than in England, for two reasons ; 

1st. On private canals, it is not for the interest of the 
owners that an extremely low rate of transit should be 
charged ; Hie fear of crowding the canal and consuming water, 
prevents their reducing the tolls beyond a certain point; 
whereas, it would be the interest of Goyemment to encourage 
the utmost possible use of the canals, and it would be advisa- 
ble to let all goods go free, rather than in the least diminish 
the traffic. When the Government have executed such a 
work, it is for their interest that the greatest possible use be 
made of it, and it would probably be best not to levy any 
toll ; as there can be no doubt that the indirect returns from 
it, in increase of taxes from land and other things already 
taxed, would much more than yield to Government the inter* 
est for money so expended. 

gd. Canals made expressly for dteam navigation would 
of course be used for many purposes, for which canals in 
England often cannot be used. With capacious locks, so made 
as to be rapidly filled and emptied, and the canal itseK both 
broad and deep, they will be admirable passenger lines. The 
locks on the Rajahmundry channel will admit vessels of more 
than 100 tons ; and if ultimately kept six feet deep, as in- 
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tended) they will admit iron vessels of 140 tons^ and thus al- 
low of the highest speed. (Steamers on the Hudson draw 
only four feet, with a speed of 18 or 20 miles an hour.) But 
passenger traffic at slow speed would be immense, as travel- 
lers could be carried at an expense much below that of walk- 
ing. The SO H. F. steamer on the Godavery worked at 
low speed, (6 miles an hoiur) costs 2 Annas (3^.) per nule, 
and including wear and tear, &c., 4 Annas (6c?.) ; but when 
tugging with 100 passengers, would cost less per mile, as 
she would go faster, and the charge would thus be only ^ P. 
(tV^O per man per mile, even if there were no first class 
passengers on board, to pay a larger share of the expenses. 
Such canals could undoubtedly be navigated in this coun- 
try at 8 miles an hour, and at a charge of 1 Rupee (S shil- 
lings) per 400 miles, for the lowest class of passengers. 
How great the number of passengers would be on such a 
line, is curiously shown in the case of the Pulicat canal, on 
which — ^though it forms at present no part of any great line 
of communication, but merely extends 80 or 40 miles from 
Madras, to a part of the country where there are no great 
towns — ^there are more than 100 travellers a day paying 
about 1 P. i\d.) per mile, though they actually travel slower 
than a man walks. Were this line extended to the North- 
ward, so as to form part of the main Northern approach 
to Madras by land, connecting that city with Hyderabad, 
Nagpore, and the Northern Circars, there could not be less 
than 1,000 passengers a day, and there would probably be 
several thousands ; with steamers moving at a moderate 
speed, and charging from J Anna (^rf.) down to i P. (xV^.) 
per head per mile. 

As for the lines on which canals might be. cut with advan- 
tage, and would upon the whole be the most suitable kind of 
works, we have first, the Ganges canal, already well advanced. 
Of the value of this work as a means of irrigation, I need 
not here speak particularly ; it will no doubt be a work of 

Q 
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incalculable value in that respect^ though the effects of such 
works in that part of the country, seem to be unaccountably 
small as compared with those of similar works in the Madras 
Presidency ; and though accompanied with the terrible draw- 
back which attends irrigation in all moderately hot countries, 
viz., fever. As a work of communication too, there can be 
no question, but that it will also be of incalculable value. 
Such a magnificent canal, extending nearly in a straight 
line 450 miles, (besides its branches of 400 miles) passing 
through a most populous and fertile country, and terminat- 
ing at the point where the Ganges, even in its present state 
is navigable for steamers all the year round, wlQ, if I mis- 
take not, be the most important work yet executed or com^ 
menced in India. If it cost, (as now estimated) 160 lacks 
(£1,600,000) for 850 miles, (including the heavy works of the 
first 15 miles) its cost will be under 20,000 Rupees (£2,000) a 
nule, for a canal 50 yards broad and 10 feet deep at its head; 
and gradually diminishing to its lower end, though still a 
good navigation. Such a work in this country at such a 
price, even if intended merely for navigation, would surely 
be one of the greatest bargains ever made. If 8 per cent, 
covers interest and management, the annual cost would be 
1,600 Bupees (£160) a year per mile, amounting, on a trade 
of one million tons a year, to a charge of only one-third 
Pice (Vt^.) per ton per mile ; and if the interest, &c., were 
paid entirely by passengers, (as it might very well be,) it 
would provide that vast tract of country with a transit for 
goods at a rate not exceeding half Pice (j\d.) per ton per 
mile, free from all risks, and navigable day and night, at 
any speed that each kind of freight might require. ^ Hav- 
ing also a current in the direction of the trade, the cost 
of transit will probably be the lowest that has ever yet been 
seen in internal transit ; if not even lower than sea transit, 
which for long voyages does not now exceed J P. {j\d,) per 
ton per land nule ; (£3 a ton &Qm India tQ England^ 12^000 
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land miles measured on the shortest route). The import- 
ance of this canal at the present moment is beyond calcu- 
lation ; it will show in the strongest light the difference be- 
tween steam canal communication, and grand railways : for 
if interest and insurance are charged to irrigation, (as they 
may well be in this case,) it will be very nearly equivalent 
to the total abolition of the cost of transit ; as the actual ex- 
pense will be so small, as scarcely to be felt in any articles of 
produce. Indeed, the contrast between this and the Bengal 
railway, wiU be very curious ; the one, costing only 20,000 
Rupees (£2,000) a mile, providing for the interest, &c. by 
its use for irrigation, and conveying goods at certainly ^ P. 
(tV^O P^r ton per mile, and first class passengers at per- 
haps 2 P. (Jrf.) ; and the other, costing Rupees 100,000 or 
1,20,000 (£10,000 or £12,000) a mile, and charging, (ac- 
cording to the reports) 8 P. (Id.) per ton, and probably at 
least 4 P. (id.) It is true, that while the canal is worked at 
800 nules a day for passengers, the railway may be worked 
at 700 ; but the advantage of speed in this country, is at 
present, utterly insignificant in comparison with that of re- 
ducing the cost of transit. 

Supposing 500,000 tons of goods carried 450 miles by canal 
and railway, at the above rates, the account would stand thus : 
500,000 tons by Railway 450 miles 

at 4 P. (id.) per ton per mile. • • 47 lacks (£470,000) 
Interest 6 per cent, on 450 miles 

of Rail at IJ lacks per mile. ... 28 „ (£280,000) 

Total cost by Railway 75 „ (£750,000) 

On the other hand : 

500,000 tons by Canal, 450 miles, at 

J P. (ijd.) per ton per mile .... 6 „ (£ 60,000) 

Annual saving, by Canal, . 69 lacks (if690,000) 

or J million sterling. 
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But this calculation does not include the benefits from in- 
creased traffic; for the cost of transit on the canal being | of 
that by Railway^ the traffic by the former might be ten times 
that on the latter. 

Had the canal been continued on to Calcutta, and at the 
same cost, yiz. 20,000 Rupees (£2,000) a mile, the valley 
of the Ganges would have had the greatest advantage in the 
way of transit that could be desired or indeed that could be 
found in the world ; and probably at the cheapest rate. 

We have already however, 850 miles of noble canal in a 
considerable state of forwardness ; and there cannot be a 
doubt, that even now, it ought to be continued on to Calcutta ; 
giving 500 miles more. We have not yet seen what a 
double railroad is capable of conveying, but it certainly can- 
not accommodate a trade of two million tons a year, (about 
7,000 tons a day) unless the passenger trains be restricted 
to the same speed as goods ; and if so, the advantages of 
very high speed (for which so much has been sacrificed^) 
will be lost, and the railway would even in this respect have 
no advantage over a canal : so that the railway does not in 
reality lessen the necessity for a canal. It isi still generally, 
but erroneously supposed, that railways and canals are direct- 
ly antagonistic works ; though the contrary has been fully 
proved both in England and America. For instance, far from 
therailway between New York and Buffaloe having superseded 
the canal on the same line, 20 millions of dollars have withiu 
a few years, been expended on the enlargement of the latter ; 
and it now carries the great mass of traffic, although closed 
by firost for five months in the year. Even if the railway 
could accommodate 7,000 tons a day, probably as much more 
would be conveyed by a canal, if worked at J P. (rzd.) per 
ton per mile. Between Manchester and Liverpool, where 
there is ti much smaller traffic than there would be here, 
there are no less than four lines of communication, all in 
full use ; and 9 millions of tons a year are carried by two 
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of the canals, while only 180,000 are carried by the rail- 
way. 

There is yet another point showing how narrow a yiew has 
been taken of the subject. Even with respect to this one 
particular line, the question ^^How can this actual amount of 
trafEc be best provided for ?" — ^the proper question for the 
Government and the public — ^has never yet been asked. There 
can be no doubt I think, that the great mass of the traffic 
will remain untouched by the railway ; it will continue to 
come down the river just as it does now ; and there is little 
probability that the railway will convey more than 2,000 
tons a day, at the utmost. 

The necessity of providing for the remainder of this traffic, 
brings us to the question, which would be best ; to form a 
canal? or, as before suggested, to throw water into the 
river ? I think there can be no doubt that the canal will 
be in every way superior to the river, however much the 
latter may be improved; and the cost of transit, includ- 
ing interest, will still be much less on the canal, than 
on the river. But on the other hand, there is this strong 
argument in favor of first improving the river, viz., that it 
can be done at one -tenth the cost, of a canal, and probably 
in one-tenth of the time ; and this brings us to the second 
fundamental point in the general enquiry about communica- 
tions in India : viz., the time in which extensive lines can be 
opened throughout India. In my opinion, the grand evil aris- 
ing out of this unfortimate mania for English railways in India, 
has been, that in following the illusion of high speed of transit ^ 
we have been eflfectually turned off from the great object of 
all, viz., speed in executing communications. No man can 
be more sensible than myself of the advantages of speed of 
transit, which in England was a vital point ; but it is utterly 
insignificant in this country, in comparison with the import- 
ance of quickly laying open the whole country. In this res- 
pect then^ high speed railways are in fact what the Australians 
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called their bullock waggons " crawling nuisances y" crawl- 
ing across the country at the rate of 10 miles a year, while 
we ought to be getting over 5,000 miles in that time. It is 
exactly like a catamaran man spending a gold mohur on a 
bracelet, but leaving his 10 square inches of clothing as it 
was ; or like a starving beggar spending on an Ice, what 
would have given him bread for a month. What will be 
the results, even in respect of speed, of this mode of pro- 
ceeding ? that at the end of ten years we shall be able to 
travel at thirty or forty miles an hour from Calcutta towards 
Lahore some one or two hundred miles, and to creep over 
the other 20,000 miles of main lines, as we do now. And 
in the meantime, what are we spending on transit throughout 
the country ? Perhaps fifteen millions sterling a year. 

Suppose we spend 100 lacks (1 million sterling) a year on 
railways, and accomplish 100 miles, what will be our posi- 
tion at the end of twenty years ? 

Expenditure. 
20 years at 100 lacks (1 million). £20 millions sterling. 

Extent of railway opened . , . , 2,000 miles. 

Main lines required 20,000 

Remaining unexecuted , 18,000 m iles. 

Estimate of Results. 

TraiEc on 600 miles by road from 

Calcutta 500,000 tons a year. 

Saving on do. as compared with ri- 
ver transit Nothing. 

Average traffic on 1,500 miles of 

other lines 50,000 tons. 

Annual saving on do. as compared 
with land carriage at 2 Annas (Sd.) 
per ton per mile , 90 lacks (£900,000) 

Saving in 20 years, allowing half that 
amount for the whole period, », , 900 lacks (£9,000,000) 
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Now if, instead of expending 100 lacks (1 million) a year for 
20 years, on complete railways, the same time and money be 
spent in other ways, the following might be accomplished. 
6,000miles improved river naviga- 
tion at Rs. 2,000 (£200) a mile.. 100 lacks (£ 1,000,000) 
2,000 miles of coast canal at Es. 

3,000 (£300) a nule 60 „ (£ 600,000) 

3,000 miles of canal on other favor- 
able lines at Rs. 5,000 (£500)... 150 „ (£1,500,000) 
14,000 miles cheap single railway, 
at Rs. 12,000 (£1,200) a mile. 1,680 „ (£16,800,000) 

Total. . 1,990 lacks ( £^;^^W) 
So that we should have. 

Good river navigation 5,000 miles. 

Coast canal 2,000 do. 

Other canal 3,000 do. 

Cheap railway 14,000 do. 

Tot al. . 24,000 do. 

Results. 
Saving on 500 miles of Ganges at 2 

P. {Id.) a ton on 1 million tons ... 50 lacks (£ 600,000) 
Do. on 800 miles of Indus, at 2 P. 

(irf.) on 50,000 tons 4 „ (£ 40,000) 

Do. on 2,700 miles of other rivers, 

at 2J Annas (3f(/.) on 50,000 tons 216 „ (£ 2,160,000) 
Do. on 2,000 miles of coast canal 

at 3 P. (f rf.) on 50,000 tons 15 „ (£ 150,000) 

Do. on 3,000 miles of other canals 

at 2J Annas (3frf.) on 50,000 tons 240 „ (£ 2,400,000) 
Do. on 14,000 miles of railway at 

2 Annas (Zd.) on 20,000 tons. . 700 „ (£ 7,000,000) 

Total saving. .1,225 lacks (£12,250,000) 

or 12J millions sterling. 
Or in 20 years, (taking half of this for 
. the average of the whole period), .. 122 millions sterling. 
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That i^^ if grand railways are carried on^ we skall at the 
end of 20 years, have 2,000 miles of main commnnications, 
or one-tenth of the main lines the country requires, and 
have saved 9 millions sterling ; whereas if we follow an- 
other system, first turning to account the facilities we have 
for water communication, and then proceeding with cheap 
railways, we shall at the end of the same period' have the 
whole of the main lines opened, and have saved 122 mil- 
lions sterling. In calculating the saving upon each line, I 
have of course compared it with the kind of transit for 
which it will be substituted, whether river, coast, or land 
carriage ; and though this must necessarily be a very rude 
kind of estimate, yet there can be no doubt that it gives in 
the main, a true representation of the case. In its simplest 
form, the question is, " Shall we first have 80 miles of fine 
" double railway, or 4,000 miles of good river navigation ; 
" and when we have done what we can with water, shall we 
" have 1,200 miles of fine double railway, or 14,000 nules 
" of cheap single railway ?" 

If instead of taking a little strip of the country, and set- 
ting ourselves to ascertain whether a railway will pay, we 
take the whole country from the Himalaya to Cape Como- 
rin, and consider what it most requires, and how the greatest 
advantage may be obtained in the shortest time, we shall have 
no doubt as to the main point, viz., that grand railways 
will not answer our purpose. No body is more sensible than 
I am, that complete railways are the most perfect communi- 
cations, and invaluable in an advanced country where there 
is a vast number of people whose time is extremely valu- 
able ; and to this state we may hope India will come in 
time ; but what is most wise in a rich man, is utter ruin to a 
poor one, and to lay 100 miles of railway, and leave 10,000 
miles of trunk lines unimproved, is as great a mistake as 
could be made. If we want fine railways as soon as possi- 
ble, the best way to obtain them, is, to take the shortest course 
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to throw open the country ; and by thus removing the in- 
sufferable burthen under which it groans, enable it to put 
forth its energies. Every mile of railway costs not only what 
is expended on it, but also what is expended on the 50 miles 
of land transit, for which with the same money, as much river 
navigation might be substituted. . Thus, if instead of spend- 
ing 10 lacts (£100,000) on the Godavery, the improvement 
of that line be delayed for 20 years, and 10 miles of fine 
railway executed instead, there will be, on a traffic of 50,000 
tons carried by land from the basin of that river (400 miles 
at Rs. 60 (£6) per ton per mile), a loss of 80 lacks 
(£800,000) a year, or 600 lacks (6 millions) for the whole 
period of 20 years; so that the actual cost of the rail- 
'^^7 9 great as it may be, is a mere trifle in comparison of 
the loss that it causes. Further this sum of 600 lacks 
(6 millions) in money, is trifling compared with the full 
amount of loss to this vast tract, thus remaining closed 
against aU the refreshing influences that a free communi- 
cation through it, would inevitably bring in. Who can form 
an estimate of the mischief thus done ? 

During the 20 years that it took to throw a net-work of 
railways over England, that country had the advantage of 
a complete system of canals and good turnpike roads. How 
totally different is the state of India, and what will it do 
during the 200 years that will be required at the present 
rate of progress, to provide it with railways ! But the fact is, 
that this will never be done ; people delude themselves 
with these' railways, and fancy they are actually supply- 
ing the wants of India, while they are in reality doiag 
nothing ra comparison of what it wants. 

But to return to the question of a canal, or river im- 
provements, for the line from Allahabad to Calcutta. On the 
principle already advanced, of speed in making communica- 
tions, I would certainly advocate the latter rather than the 
former, because the work could bo completed in. one-tenth 

R 
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of the time. Supposing we throw more water into the river, 
at a cost of Es. 2,000 (£200) a mile, then, the cost of the 
whole, 12 lacks (£120,000) would be realised in three months, 
if a saving of only 1 P. ( Jrf.) per ton per mile, were produc- 
ed on IJ million tons per annum ; or, if the canal were be- 
gun at the same time and finished in five years, the cost 
of the river improvements would be saved 20 times over 
before the canal was opened, without taking into account the 
greater cost of the canal, viz. Rs. 20,000 (£2,000) per mile. 

If the money and labour already expended on railways 
had been spent on river improvements, we should already 
have 1,200 miles of very fair navigation, and be saving at 
the very least 1 P. (Jrf.) per ton ; or on 1,200,000 tons 
for the whole 1,200 miles, 72 lacks (£720,000) a year. Such 
is the price we are now paying for our finery, because beg- 
gars as we are, we will be as great men in one point, as our 
wealthy neighbours. Let us first get rid of our incubus by 
the readiest means, and let in the air and light to the dark 
interior regions of the country ; and then we may sit down, 
and consider how' to provide ourselves with the greatest 
luxuries in the way of transit. 

I do not at all mean to insist on the kind of work 
above advocated as the only possible works ; on the con- 
trary, what I desire, is to see many minds exercised on this 
point ; looking fairly at the whole subject, and considering 
what India requires as she now is, and how it may best be 
obtained. I am satisfied, that the means I propose, are 
incomparably more to the purpose than those now in pro- 
gress ; and that by their means we shall in a tenth part of 
ihe time attain the very objects we are now grasping at, 
viz., rapid and luxurious travelling ; but if any one can 
propose still better means, so much the better. 

There seems to me, however, very little hope at present of 
any plan, by which a greater extent of very cheap transit can be 
obtained iu a shoxt tiaie^ than, by improying the riy^rs. When 
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I speak of the works costing little, it is chiefly with refer- 
ence to time. The saving effected by speedily getting 
rid of the present cost of transit, is, (as shown above,) 
enormously greater than any saving in the execution of the 
works. On a line of land carriage of 100,000 tons a year, 
the present expenditure is about Rs. 20,000 (£2,000) a year 
per mile f and if this be continued for 10 years, 2 lacks of 
Rs. (£20,000) a mile will be lost ; while the substitution of a 
cheap railway for it, would only cost perhaps Rs. 12,000 
(£1,200) a mile, and the improvement of a river not more 
than Rs. 2,000 (£200) 

As I have already said, something may be done in im- 
proving the beds of the rivers, but in general the first point 
is to throw more water into them ; and I calculate that water 
can be stored at 2,000 cubic yards per Rupee (2 shillings) 
an estimate which is the result of long experience among the 
tanks of the Camatic. Without any remarkable advantage 
in the site, a bund may be made almost any where at this rate ; 
but in many situations where the form of the ground favours 
it, thrice this amount may be stored for a Rupee (2 shillings). 
A bund ten yards high, would cost in the Carnatic 14 Rupees 
(£1 85.) a yard, and if the fall of the country were ten feet 
a mile, and the water stood eight yards deep at the bund, it 
would retain 17,000 cubic yards of water for every yard 
length of bund, with little assistance &om the form of the 
ground. If the fall of the country were less, the quantity 
of water retained would be proportionably greater ; and it is 
to be observed that in India generally, the slope of the 
country is much less than in the Camatic. 

It must also be remembered, that in choosing sites for tanks 
to store water for the rivers, we shoiild have the choice of 
the whole of the upper part of the basins of those rivers. It 
would not signify where they were situated ; in some cases no 
doubt, it would be necessary to purchase land : but the wildest 
and most ^mculUyated parts would generally be chgsen. 
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There are many tanks in the Madras Presidency, each of 
which contain water enough, alone materially to improve the 
navigation of the Godavery ; and were our Government to 
take such a matter in hand, no doubt sites could be found ta 
contain a much larger body of water, than any existing tank 
holds. 

What quantity of water it might be desirable to throw 
Jnto other rivers, such as the Ganges, I do not know ; but of 
this I have no doubt, that the cost would bear no compa- 
rison with the benefits, if such an immense traffic as that on 
the Ganges were facilitated. If the water at a shallow be 
1,000 yards broad, and the current two miles an hour, it 
would require thirty million cubic yards a day, or 3,000 
million cubic yards for 100 days, to keep it a foot deeper. 
This might cost about 80 lacks (£300,000) ; a very small sum 
to benefit a navigation of suppose 700 miles, on which a mil- 
lion tons pass annually. The interest of it would be equi- 
valent to about tV p. {rvd.) per ton per mile for those 
100 days ; and probably it would save £0 times as much in 
the cost of transit. But what is now doing on this Hne ? It 
is proposed to spend 1 lack (£10,000) a mile on 500 miles 
of railway ; a sum that would supply 250 million cubic yards 
of water a day for 200 days, sufficient to provide a stream 
g,000 yards wide, and three feet deep, flowing at 8 miles 
hour, which would make the Ganges throughout the year a 
perfect navigation for Steamers drawing 5 or 6 feet, besides 
effectually protecting the country from floods. But there is 
not the least occasion to go to any expense approaching to 
this ; the cost of 50 miles of railway will certainly give 
700 of excellent river navigation. Ajs I have said before, 
on the Ganges line something more mtist be done besides 
laying a railroad; for I suppose it will not be expected 
that ev€n a double line of railroad wiU convey S million 
tons a year, or on an average about 7,000 tonis a day, besides 
passengers; in, which case it might on some days be re- 
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quired to convey 14,000 tons and 5,000 passengers. The 
traffic which cannot be carried on the railroad, must be 
provided for in some other way. Is it finally determined 
to leave the greater part of the traffic with all the pre- 
sent disadvantages? This is out of the question. Sup- 
pose that only half a million tons are left to go by the 
river from Allahabad to Calcutta, on an average of the 
whole distance, the cost of the traffic by river (according to the 
railway advocates' calculations) will be as follows : 500,000 tons 
X 9 Pice X 600 miles = 140 lacks (£1,400,000) a year. 
Is this to be allowed, while at least 100 lacks (1 million) a 
year, might be saved by improving the river, at a capi- 
tal cost of perhaps 80 or 50 lacks (£800,000 to £500,000) 
or an annual expense of 1 J or 8J lacks (£15,000 to £25,000.) 
I am not aware what the cost of the projected canal from 
Calcutta to the Ganges, was estimated at ; but whatever it 
might be, it would not affect my position, because what we 
wajityia immediate relief. We have to deal with a loss of 
100 lacks (1 million) a year ; and if we take in hand a work 
which will require 5 years to execute, we ensure a loss of 5 
millions sterling. 
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CHAPTER Till. 



CHEAP RAILWAYS FOR LOW SFEED^ AND RAPIDLY 
CONSTRUCTED. 



Time in farming communications, the fundamental point. 

In the question of supplying India with the means of 
transport, the fundamental point is, time — the time in which 
the communication can be formed, and brought into operation. 

Let us first take some line, — ^not one on which there is such 
an extraordinary amount of traffic as on the Ganges but 
yet one of considerable* traffic, which may be considered 
a fair specimen of the ordinary main lines of the country, 
such as the line between Madras and Bombay (760 nules)^ 
The present traffic on this line has been ascertained near 
each end. The total cost of traffic on the Thull and Bhore 
Ghauts together, (as given in the published reports,) is about 
Rs. 22,000 (£2,200) per mile per annum ; and the average 
rate near Madras is about Rs. 12,000 (£1,200) a mile, for 
goods only. The mean of these two is about Rs. 17,000 
(£1,700) a mile ; and if this diminishes from the Ports towards 
the interior, till at the centre of the line it becomes scarcely 
any thing, then, the average of the whole will be about Rs. 
8,500 (£850) per mile. But it is quite certain, that if very 
cheap and expeditious communications were opened along 
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this line, a vast quantity of traffic now existing, 'which at present 
makes for the Ports by the shortest routes, would be brought 
by the nearest way to each point of it ; and hence we may 
safely conclude, that of the present traffic, much more than 
the above average would pass along the new communica- 
tion ; perhaps nearly double, suppose to the amount in all, 
of Rs. 15,000 (£1,500) per mUe. If then the actual cost 
of transit, (including interest,) were reduced from 2J An- 
nas (3|e?.) to one-fourth, viz. f Anna (Id.,) there would be 
a clear saving of Rs. 12,000 (£1,200) a nule, on existing traf- 
fic. But as before argued, in the case of such a diminution 
of cost, there will be at least as much property saved, 
by the conveyance of goods which could not be moved 
before, on account of the expense ; so that we may reckon, 
that on the average, there would be a saving of Rs. 24,000 
(£2,400) a mile, or on the whole line (24,000 Rupees X 760 
miles) a saving of 180 lacks or £1,800,000 sterling per 
annum. Now if a new road be carried across this space, 
at the rate that the Bombay railroad is going on, (about 
12 miles a year,) beginning at both ends at once, the dis- 
tance will not be accomplished in less than 30 years ; and 
even allowing that the parts on which is the greatest traffic 
are executed first, still, taking 180 lacks on 760 miles for 80 
^ears = 5,400 lacks, about one-third of that sum, viz., 1,800 
lacks, (18 millions sterling) would be lost during the SO 
years. But of course we must reckon upon the traffic great- 
ly increasing, during that time, owing to the general im- 
provement of the country, if as we hope a new order of 
things prevails ; and on this account we may fairly reckon 
the loss from the delay of the work, at 25 millions sterling, 
or £33,000 a mile (Rs. 3,30,000) for the whole period ; so 
that to the cost of a. raUroad, we ought to add this sum, 
with its accumulations of interest; making in all, about 6 
lacks of Rupees, (£50,000.) If therefore the reread cost 
only half a lack (£5,000) a mile, it will thus appear, that 
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the time in which the work can be executed^ is ten times as 
much importance^ as the cost of the work itself. 

We shall thus find it better to spend double or treble on 
any work, than to delay its execution ; and supposing it were 
necessary, in order to get the communication completed in 
half the time, to lay out double the money upon it, the ac- 
count would stand thus. On the one hand. 

Cost of constructing 760 miles 

at J lack (£6,000) 880 lacks. (£ 8,800,000) 

Interest and working at Rs.4,000 

(£400) (J of present cost) a 

nule per annum, for ^ of 80 

years (15 years).. . .*. 456 do. (£ 4,660,000) 

Expenditure for 15 years transit 

on common roads as above Bs. 

16,000 X 760 X 15 years.. . 1,824 do. (£18,240,000) 

Total expended in 80 years on 
Eailroad slowly constructed... 2,660 do. (£26,600,000) 

On the other hand : 

760 nules at 1 lack (£10,000). . 760 lacks. (£ 7,600,000) 

Interest and working at Rs.4,000 
(£400) a mile for i of 15 

years (7i years) 228 do. (£ 2,280,000) 

Do. do. for last 16 years of 
the 80 years 456 do. (£ 4,560,000) 

Expenditure in transit on com- 
mon roads, for J of first 15 
years (7 J years) 912 do. (£ 9,120,000) 

Total expended in 15 years on 

Railroad speedily constructed.. 2,356 do. (£23,560,000) 

Saying by speedy execution, , 304 lacks. (£ 8,040,000) 
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Or, there would be a saving in the 80 years, of three 
millions sterling, by laying a railway in half the time at 
double cost ; but even this does not allow for the gradually in- 
creasing traffic, nor for the amount lost in interest, which would 
tell very greatly in favour of the second calculation. 

The real question is then. What is the kind of work that 
can be most rapidly carried across ? Supposing that it were 
a cheap railway which could be executed in two years, at 
an expense of Bs. 80,000 (£8,000) a mile, and could be 
worked as cheaply as the other, (the additional cost of draft 
on a less perfect road being counter-balanced by the diminish- 
ed interest), the calculation would then stand as follows : 
760 miles at Rs. 80,000 (£2,000) IS^kcks. (£ 1,520,000) 
Working &c., at Rs. 4,000 

(£400) a nule for SO years. . 912 do. (£ 9,120,000) 
Expended on transit by com- 
mon roads, during the execu- 
tion of the work 62 do. (£ 620,000) 

Total for cheap Railway, . 1,186 do. (£11,260,000) 

Total expenditure on expensive 
railway made in 80 years as 

above shown 8,660 do. (£86,600,000) 

Do. on cheap Railway com- 
pleted in 8 years. 1,126 do. (£11,860,000) 

Saving by cheap Railway. . 1,534 lacks. (£15,840,000) 

or 15| millions sterling nearly. 

In other words, if the cost of transit of the present traffic, 
including what is brought on to the line in consequence of 
its improvement, be Rs. 24,000 (£2,400) a mile, and it could 
be reduced to a quarter of that sum by a railroad, there will 
be, for every year the work is delayed, a loss of Rs. 18,000 
(£1,800) a mile, or 187 lacks (£1,870,000) on the whole 
line ; and it would be as cheap, if necessary, to spend a 

8 
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lack of Eupees (£10,000) a mile on it, and do it in 1 year, 
as it would be to spend Es. 10,000 a mile on it, and do it in 
10 years. Thus, 

Cost of 1 mile of road Es. 10,000 (£ 1,000) 

Loss by excess of expenditure on 1 

mile of common road during time 

of execution (10 years) allowing J of 

the whole length for the average . . Es. 90,000 (£ 9,000) 



Total expenditure. . 1 lack. (£10,000) 

The immediate question then seems to be ; By what means 
can the greatest exteni of line be opened in a certain time ? 
which leaves entirely open the final question, WTiat may 
he the best ultimate kind of communication f This simplifies 
the matter exceedingly ; and under this view of the case, 
there can be no doubt, that while such a railroad as that 
now under execution at Bombay, is creeping across the coun- 
try at suppose 12 miles a year as at present, or even allow 100, 
it is advisable at all events in the meantime to execute another 
more rapid though less perfect work, which would have the 
important effect of at once giving full value to whatever 
portion of the superior work is executed, by bringing the 
whole traffic down to it, just as if the main line were com- 
pleted. What we want then, is a ready made railroad that 
we can buy out of hand, and which will require little work 
to put it on the ground ; and it is evident that with such 
means we might at once have a railway wherever a line 
would pay the interest of the money ; arid this on any num- 
ber of lines. 

When this point is once acknowledged, and the minds of 
many are turned to discover what will be the best kind for 
our purpose, no doubt many suitable ones will be found. 
The one! should propose, (for the low tracts at least), is sim- 
ply a series of wrought iron beams supported on cast iron. 
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posts^ screwed into the ground witb Mitchell's Patent Screw. 
The beams might be from 12 to 20 feet long ; and such beams 
are now being rolled without difficulty. They should be 
very deep of course; and the upper surface need not be more 
than 1 J inch broad, for I would not think of working these roads 
at very high speed, or with heavy waggons. They would 
not have to bear a twentieth of the weights used on the English 
roads ; and consequently need not have a surface of half the 
breadth. On the higher tracts and where low embankments 
are required, I would lay down one of the new forms of 
rails, with a broad base, requiring neither chairs nor sleep- 
ers. I would allow considerable slopes on these lines, and 
if , as is generally the case in India, there be a decided pre- 
• ponderance of traffic in one direction, there should be greater 
slopes in that direction than in the other. It would proba- 
bly be quite sufficient to have gradients of 1 in 100 one way, 
and one in 70 or 80 the other. Cuttings to a small extent 
might be made, but I would have no embankments of any height 
in the first instance ; and as the drainage of the country 
would not be interfered with, no masonry works woxdd be 
required. The rivers would be crossed by high screw piles ; 
or it might be worth while in some places, to have nar- 
row masonry piers, involving but little work. The iron 
beams must be stayed across at intervals, to secure the 
gauge. It would be a question on some lines, whether cast 
iron or teak posts should be used ; but as the former could 
be got in any quantities, and could always be used in another 
place, when they had done their work where first erected, 
they would be preferable in general. From the general 
state of the surface of the country in India, a very great 
extent of line could be formed with the above slopes, with- 
out any excessive height of posts; and where the country was 
notsofavourable,oneof the following plans might be adopted.^ 
High posts, (either cast iron or teak,) might be screwed in to a 
good depth, and if necessary supported by being placed at 
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a small angle towards each other^ (instead of perpendicular^) 
which with the screw^ would give immense stability ; or else» a 
series of masonry piers might be raised^ or a regular em* 
bankment be formed, or greater gradients might be allowed 
for that division of the road, and additional horses or engines 
used. It must also be particularly observed, that the more 
difficult country will generally be about the watersheds and 
furthest from the coast, where the traffic will be the least, 
perhaps not more than a tenth of that nearer the coasts ; so 
that it is by no means essential to hare such moderate gra- 
dients there, as in the lower ports of the country. 

I have supposed that these lines will be worked at a mo- 
derate speed ; as our choice at present is, not between a high 
speed and a low speed, but between a low speed and none 
at all. One iH^ is certain^ toe cannot have the complete 
railroads laid^^ once all over the country. The present 
question is, no^, whether at the end of 15 years we s^e to 
have 15,000mUesof high speed railway, or 16,000 miles of low 
speed lines j but rather, whether we are then to have 1,500 
miles of high s^edline and 13,500 of common roads, or 1,500 
of high speed> and 18,500 of low speed railway. What an ab- 
surdity it is the$, to insist on either high speed, or nothing ; to 
travel 100 mfl^ out of a 1,000 at 40 miles an hour, and the 
remaining 900 at 8 miles an hour ! The podnt of speedy 
travelling, is altogether iasignificant in the present state of 
things in India, in comparison with cheap transit generally ; 
and further, this plan for quickly covering the coixntry with 
cheap communications does not in the least interfere with 
the question of speedy transit, but on the contrary will im- 
mensely assist it, by completing the lines though imperfect- 
ly, years before they could otherwise be completed at all. 

I am of opinion, that Mitchell's Screws will give immense 
stability to the posts, by enabling us to insert them into 
undisturbed ground ; and the question will be, what depth it 
may be necessary to insert them and whether one or two 
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lines of posts will be required. Probably a single post with 
a cross hand beam to support the two rails would be sufficient. 
How very little height will be required in some parts of 
the country^ is shown by the lerels for the Madras and Arcot 
railway^ which only requires an average height of bank of 4| 
feet, with gentle gradients. Such a screw-pile railway would 
not be very expensive ; but even if it were, the rapidity with 
which it could be put up, would compensate for a very great 
cost, if necessary ; for, as shown above, no less than Bs. S4,000 
a mile are every year lost in cost of transit for want of a pro* 
per line. The estimate for a mile of this proposed railway, 
maybe something like the following, supposing that two- 
thirds are over low ground : and that two lines of posts are 
used. 
176 cast iron posts averaging 8 feet in # 

length, and weighing 4 cwt. each (in 

all 36 tons, at £8) Rs. ^,800 (£ 280) 

176 rolled iron beams 20 feet long, 

801bs. per yard, or 6 cwt. each, (44 

tons at £\0 a ton) „ 4,400 (£ 440) 

2,400 yards of broad flanged rail at 

401bs. (44 tons at £10) „ 4,400 (£ 440) 

Excavation 16,000 c. yds. at 1 Anna. . „ 1,000 (£ 100) 
Sundries „ 3,000 (£ 300) 



Total Rs..^ 15,000 (£1,660) 



Say at the utmost, Rs.. . 20,000 (£2;000) 

Such a road should be furnished with very cheap build- 
ings ; and if worked with light loads, and at low speed, with 
cattle or very light engines, ought scarcely to require any 
repair ; what I would particularly insist upon, being, that 
the loads should be so light as not in the least to affect the 
way. One of the most essential points in such works is. 
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if possible to hare no masonry at all^ because tbat most re- 
tards their execution ; whereas^ if there be only a little earth- 
work to be executed on the road, and the rest of the expen- 
diture is on rails and other things that can be obtained at once, 
1,000 miles of line could be executed in a single season. 

With respect to the cost of working such a road, we have 
the following data. 

The actual expense of draft in England at high velocities, 
is about id. or 1^ P. per ton per mile, and allowing for 
these roads having steeper gradients on the one hand, and on 
the other being worked at a lower speed, we might take the 
expense at the same rate as at home ; but as labour and mate- 
rials are so much cheaper in this country, we may on this 
account reckon that the cost will certainly be less than in 
England, suppose |ef. or 1 P. per ton per mile. 

Again, the cost of conveyance by bullock carts on a good 
made road here, is about 1 Anna (l^d.) per ton per mile, 
(exclusive of carrier's profit) ; but the cost of bullock-draft 
on such a railway, would be reduced to about one-sixth, on 
account of the diminution of resistance, and this would give 
only about 2 P. (Id.) per ton. Again, from results already 
obtained in this country, we may safely calculate steam 
power on a railway, to be only half the cost of that of bul- 
locks ; which would reduce the cost to 1 P. (id.) per ton 
per mile, the same as obtained by the former calculation. 
Upon the whole therefore, I think we may take 1 P. (Jrf.) 
per ton per mile, as the cost of draft. 

The calculation for working this kind of railway, might 
then be as follows : 
10 per cent, interest, on say Rs. 20,000 Rs. 2,000 (£200) 

Management „ 100 (£ 10) 

Repairs „ 100 (£ 10) 

Sundries ,, 800 (£ 80) 

Total Rs.. 2,500 ( £250) 

iSSSSaBSSBmSKasa 
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which, divided between 144,000 tons, gives 

General charges per ton 8J P. (irf.) 

Cost of draft per ton 1 P. (|rf.) 



Total charge per ton per mile. . 4 J P.(T^y<?.) 



or about one-seventh of the present cost of transit. 

In previous calculations, I estimated the charge at one- 
fourth of the present rates. Here, it comes to only one- 
seventh, even reckoning the whole of the charges of the 
railroad as paid nearly equally by travellers and goods; 
whereas, probably almost all the charges would be paid by 
travellers, and goods charged with little more than the bare 
actual expenses, thus enabling us to get the utmost advan- 
tage from the line, and reducing the charge for goods, to a 
very small item. 

Thus, if the present number of travellers be only 1,000 
per day, and if cheap and comparatively rapid conveyance 
increase them four-fold, the total number of persons con- 
veyed per annum, would then be 1,460,000 ; and the charge 
for each on account of interest, (even if paid entirely by 
travellers,) would be only ^ P. (tt^.) per man per mile, 
so that the total charge for the poorest class of passengers, 
(all expenses included,) might thus still be under 1 P., (|rf.) 
per mile. 

Respecting the present number of travellers, we have the 
following data. 

On the Bhorfe Ghaut 2,84,000 per annum 

or 800 per day. 

We have no other statistics of passenger traffic on this 
line ; but the following shows how enormous it is, in the 
country generally. 

On one main road in Tanjore (1887).. 1,289 per day. 

On another , 1,550 do. 
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and these not in the immediate neighbourhood of any great 
town. Now if men travel in these numbers without any one 
facility, — ^having to walk, and therefore only able to travel at 
the rate of 20 miles a day, so that on a journey of 200 miles 
and back, they must be absent from their work and their fa- 
milies at least three weeks, — ^we cannot doubt, that if the 
same could be done in two days, and at less expense than 
it would cost a man to walk, the intercourse would be im- 
mense ; probably more than quadrupled. 

I have myself no doubt that passengers will abundandy 
pay the interest, &c. for the railway ; so that goods may be 
carried at the bare cost of transit. In England, even at the 
comparatively high speed there, some goods are now carried 
at j^d, or 4 P. per ton per mile, still allowing some pro- 
fit; and if in this country, goods could be carried at even 
2 P. (Id.) (one-fifteenth of the present cost) it is difficult 
to estimate what the increase of traffic will be. When a ton 
can be carried 100 miles for a Bupee (2 shillings) a very 
trifling diflference in the market price at two points, will be 
sufficient to cause a thing to be transferred from one to the 
other. Thus, if grain be worth Rs. 80 (£3) a ton in one place, 
a small difference in value, say 6 per cent., or 2^ in 40 seers per 
Bupee (2 shillings), might be sufficient to give rise to a trade 
between that and another place 200 miles off. The coarsest 
goods, such as fire wood, building materials, straw, &c. would 
be carried hundreds of miles ; and we need not be surprised 
if the goods-traffic increased nearly ten-fold, like that through 
the Paumbam Channel since its improvement. 

If we allow the total cost of draft, interest, &c., on such a 
road as this executed in 2 years, to be (as first assumed) one- 
fourth of the present cost, then, the comparative results of 
this, and a complete railway begun at both ends at once, and 
executed at the rate of 50 miles a year, (or four times the rate 
they have been working at Bombay,) may be thus calculated* 
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760 nules at Rs. 20,000 (£2,000).. 152 lacks (£ 1,520,000) 
Transit (at J present rate) Rs. 4,000 

(£400) a mile for 14 years 425^ „ (£ 4,255,000) 

Cost of working one half, (380 miles) 

as common road, for 2 years, at 

present rate Rs. 16,000 121 J „ (£ 1,215,000) 

Total Expense. . 699 „ ( £ 6,990,000) 

Again, 
760 miles at Rs. 100,000 (£10,000). 760 lacks (£ 7,600,000) 
Cost of working one half (380miles) 

at I present rate,Rs. 4,000 (£400) 

a mile for 15 years 228 „ (£ 2,280,000) 

Do. of J at present rate.(Rs. 16,000) 912 „ (£9,120,000) 

Total Expense. .1,900 „ (£19,000,000) 

Loss by waiting for complete road.. . 1,201 lacks (£12,010,000) 

or 12 millions sterling. 
If we suppose that traffic would be increased four-fold by 
improved communications, we must add to the above differ- 
ence the loss occasioned by non-transport for 15, instead of 
2 years, of three-quarters of the gQods ; and £urther take 
into account, the incalculable loss from postponement of pas- 
senger traffic ; besides loss of interest. 

This will help to give us some notion, of what we are now 
paying for high-speed complete raUroads; for, (as shown 
above) these roads would, on account of delay in executing, 
cost 2 lacks (£20,000) a mile more, in point of fact at least 4 
lacks (£40,000) a mile or more, in money, considering the de- 
lay in the additional traffic ; and besides this, all the loss that 
cannot be shown in money. Even supposing that the above 
calculations require great correction, they will stiU leave no 
possible room for question as to the main poinf, viz., that 
nothing can compensate for loss of time in opening the country ; 

T 
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and therefore I repeat, that although a railroad that could be 
laid in a year, should cost four or eren ten timas what I 
haye calculated, there can still be no question but that it 
ought to be done at once, rather than wait. 

I do not pretend to say that these railways are the best 
possible means of acconxplishing our object ; on the contrary 
there may be much better. What I chiefly wish to show, is 
first, that what is most wanted is, speedy not in travelling on 
the railways or canals when executedy but in executing them ; 
and secondly, that it is quite possible to haye a kind of com- 
munication, that can be quickly eirecuted. 

The railway proposed aboye, woidd haye Uie following ad- 
yantages. 

1st. It could be executed at any rate of speed, since 
England could proyidc rolled and cast iron in any quanti- 
ties; and at the rate of 100,000 tons of cast iron and 130,000 
tons of rolled iron supplied per annum, 8,000 miles a year 
could be executed, and the whole extent of main road re- 
quired (13,000 miles) thus easily completed in 5 years ; (at 
die rate of 8,000 miles a year.) Supposing then, that R». 
1,000 (iClOO) a mile were ^pent on th« ground, it would 
only require an expenditure of 80 lacks (£800,000) a year ; 
which, if fifteen mwin lines were begun at once at both ends, 
could easily be managed po that I lack (£10/>00) would be 
spent annually on each portion of the undertaking. Thua, 
about 200 nulee of the most important paxt of each main line 
would be finished each year ; or, else, only fiye of the mo5t 
important lines might be begxm at once, and 600 miles of 
eaph would be finished eyery year.* 

2d. As soon as any portion of the line was laid with more 

• "We have happily already some instances, showing the rapidity with 
vhich works can be esiecuted in India. The two masonry weiis aoross 
the CoUeroon, (one 800 yards long, and the other 680,) were both com- 
pleted in the same three months. One branch of the Godarery weir (960 
yards long) Was carried in one fortnight across to such a state of compl«ti<m 
as to allow of the water going over it. The Nuggaram aqueduct over a 
branch of the Godav^y, (800 yards long, and containing 49 arches of 
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complete work> the former could be taken up and placed on 
another hne, at a trifling cost. If worked with light loads 
it would last for ever ; or at least for so many years as would 
amoimt to much the same. 

3d. By laying down these lines^ we should leave our- 
selves quite at liberty to pursue farther plans at leisure ; 
and we should have the great advantage of thus feeling our 
way, and in laying permanent lines have the experience of 
these temporary ones, to help us to judge whether they were 
quite the best that could be adopted. 

4th« These lines would be of the greatest use in the exe- 
cution of more complete works, by the conveyance of materials. 

5th. Even if any sections of the lines contained very 
heavy works, that need not delay the opening of the other 
parts of the ultimate line, as these might be worked in the 
meantime ; and such a work therefore as the ascent of a 
ghaut, or a long tunnel, might be executed on the best plan, 
even though it took many years to finish it. 

6th. Such a line might be put up any where, where it 
would be of use for the present, although it were probable 
or even certain^ that it would not ultimately form a portion 
of any permanent line. 

40 feet,) built in a tideway, had the last arch keyed within four months 
from the time of commencing to make bricks. This work is 28 feet 
broad ; and it was ready for the water to go over it in about 7 months 
from the same time. It is built with the crowns of the arches 7 feet be- 
low the surface of the water in the rlTeir ; and before the side walls could 
be finished, a tremendous flood occurred, which went 2 or 3 feet over all 
and entirely submerged the work for 5 days, but without injuring it. Great 
precautions had of course been necessary to secure the foundation under 
such circumstances, in the bed of a river consisting whoUy pf loose sand ; 
and under Proyidence these precautions were completely successful. It 
is highly encouraging also to find, that far from l^ese sandy rivery 
being almost insuperaole obstacles, (as has been supposed,) works can be 
constructed there, which will allow of the river gomg over the parapet 
walls, without injuring the work. This, as well as hundreds of other works, 
of various kinds, bridf^es, aqueducts, rivers, sluices of all descriptions, &c., 
have been built in rivers in the Madras Presidency where there was not a 
vestige of anything but loose sand, to an unknown depth ; and have been 
standing for many years ; probably not one of them has foundations 10 
feet deep, and in general they are not more than 6 or 9 feet. 
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7th. If it were found to increase the traffic very greatly, 
there could be no objection to adding a second line ; though 
both were to be eventually superseded. 

8th. It must be remembered, that it is hardly possible for 
us to judge what changes may take place, in consequence of 
these powerful agents being brought to act upon a coxmtry 
hitherto so neglected. As yet, every thing has been cramp- 
ed, and forced into certain places and lines by natural ob- 
stacles ; but when the natural resources of the country are 
set at liberty by the opening of the country generally, so as 
in fact to remove natural obstacles, most unexpected changes 
may take place. One change is almost certain, viz., that all 
the minor ports wiU become places of extensive foreign 
trade, by the settlement of European merchants ; and thus^ 
inuch more of the trade will go from the interior to the 
nearest ports, than at present. Certain spots which are the 
most suitable for certain kinds of produce, but are at pre- 
sent unavailable on account of the cost of transit and their 
inacessibility to the European merchant or manufacturer, 
will then be applied to the purpose for which they are na- 
turally suited. For instance, many places 200 miles from 
a port, now not available for sugar cultivation on account 
of the transit costing £3 a ton, would be highly profita- 
ble plantations, if the transit cost only 10 shillings a ton. 
These temporary lines would soon bring such things into 
view, and might materially modify the decisions upon the 
' permanent lines. 

9th. By no m?ans an insignificant result of this plan, 
would be the considerable demand that it would make on 
England, for one of its most important products and manu- 
factures ; and an annual consumption of 230,000 tons of iron 
for many years, would have a very perceptible effect on the 
Iron trade. 

We may now consider some objections that may be made 
to this kind of road. Probably the first will be, that a rais- 
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ed road will be more dangerous than an ordinary one. 
There is no doubt that there will be some little additional 
danger to travellers ; but it will be very litde. In the first 
place, I propose that these lines be worked at a much lower 
speed than the complete roads ; and it is certain that with 
low speed, there would be scarcely any accidents, since al- 
most all that now occur, are caused by high speed* Se- 
condly, I would work goods and passenger traffic at the 
same speed, so that the chances of collision would be almost 
entirely removed. Thirdly, I cannot but think, that upon 
the whole in this country, there would be less danger of 
loss of life, o^ a road of which a great part was raised on 
posts above the level of the country, than on one which 
men would be frequently crossing, or even walking along. 
Considering the apathy of the Natives, we must expect many 
accidents to happen to stragglers on the roads, if made ac- 
cessible ; and thus the raised lines would remove some 
sources of danger to passengers. At the Godavery works, 
one man actually walked straight up against a loaded wag- 
gon coming towards him at three miles an hour, and was 
knocked down backwards, the carriage passing over him as 
he lay between the rails. At any rate however, the danger 
on such roads . worked at 8 miles an hour, would be much 
less than that on the present railroads in. England, worked 
as they are at 30 or 40 miles an hour, and with trains 
running at different speeds; and as people do not object 
to run the risk there, the smaller risk cannot surely be an 
obstacle here. If thought desirable, planks might be laid 
between the. rails, resting on the cross stays which connect 
the rails, in order to enable persons to stand on the road 
in safety ; but probably it would be better so to arrange that 
persons could not pass on foot along the line of the road, 
excepting on the ground along which a path might be made. 
At rivers and channels, a line of planks supported on brackets 
below the leyd of the rails could be placed outside the posts. 



142 Oonstructian of Screw-pile Bailway detailed. 

so as to form a foot bridge ; but all such minor points would 
easily be settled when once such a line is laid. In other res- 
pects this kind of road would be exceedingly secure ; the 
beams would be fixed in a deep notch cast in the post^ and 
secured by a horizontal stay^ the ends of which should pass 
through both the beams and the posts ; having nuts screwed 
on outside the latter ^ to hold them against shoulders on the 
stay. I do not see what further objections could be made 
to such a structure. 

I have before spoken of the breadth of the top of the rail. 
On the present rails only S| inches broad^ engines of 30 tons 
and waggons of 7 tons are run ; so that there can be no sort 
of question^ but that a bearing surface of 1 or 1^ inches^ 
would be sufficient for such a road as this^ with loads of 
only 1 ton. 

If thought adyisable^ both posts and beams might be made 
of teak instead of iron, which would cost probably about Rs. 
8,000 (£800) a nule less ; and a plain square bar of 1^ inch 
iron might be laid on the timber, and secured by deep screws, 
(as in America,) only with the difference of a square bar, 
instead of the broad thin one used there. The difference 
between a bar of f inch and one of IJ inch thickness is im- 
mense ; and the trial on the screws would be nothing with 
the latter, as compared with the former. A great mistake 
was made at the Godavery works, in making all the rail- 
roads with bars only ^ inch thick and two inches broad, 
for 5 ton gross loads. Square bars of the same weight would 
have been much better, as they give sufficient height for 
the fiangcy without cutting away the wood. Probably the 
broad thin bar was used in America, for the same reason as 
it was at the Godavery, by mistake ; it not being considered, 
that if engines of SO tons could run on a surface of only 2^ 
inches in breadth, there could be no necessity for so great 
a breadth for light engines. 
If it be still urged *^ we ww^^ have high speed," the answer 
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so far as tlie present question is concerned^ is " Have it by all 
means^ as soon as you can ;" but this does not affect the 
present proposition ; which is, for something to supply the 
place of common roads, whilst high speed railways are 
under construction. Because you insist upon going along 
the first 100 miles at 40 miles an hour, there is no necessity 
for our going along the next 500 at 3 miles an hour. 

The present high speed railways are most important works ; 
but like every thing else they may be proportionately mis-* 
chievous, if injudiciously used. Assuredly, up to this time 
they have done nothing but mischief in this country, by mak- 
ing people suppose that they were doing something, whilst 
they really were doing almost nothing ; and have thus oc- 
casioned many years delay, and prevented any thing being 
done which would feally throw open India. It is just as if 
a man took wheat out of a bushel grain by grain to eat, and 
so died of starvation, while constantly employed in eating. 
Suppose that in ten years from the commencement of these 
high speed railways, there were in all 600 miles finished 
(and one of them too on the present cheapest line of transit 
in India) still, only half a miUion a yeaj: would be saved to 
the country, out of the 20 or 80 millions that genial want of 
communicatiom now costs her ; whereas, within the same ten 
years, the whole of India might with the greatest ease have 
been pervaded by lines of cbeap transit, and an enormous 
saving thus effected. 
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CHAPTER IX. 



CONSIDERATIONS AS TO THE TRITE VALUE AND COST, OF 
HIGH SPEED OF TRANSIT. 



Cost of high speed disproportionate to gain in time. 

One of the fundamental points to be settled before deter- 
mining on a system of communication^ is the value of time 
in the transport of goods and passengers. Speed like every 
thing else may be bought too dear ; and one thing is certain^ 
viz., that increase of speed whether by land or by water , by 
railways or roads ^ involves an increase of expense mtich more 
than proportional to the gain of time. In fact the increase 
of cost in high speeds, is enormous ; and both poor indivi- 
duals and poor communities will find rapid transit so much 
beyond their means, that in order to purchase it, they must 
impoverish themselves so as greatly to retard their progress. 
They may obtain rapid travelling in an isolated case, but it 
must be at the cost* of greatly delaying the attainment of 
this object generally. If a poor man aims at having the 
means of keeping his carriage and travelling fast whenever 
he likes, he must not while he is still poor, spend his spare 
money in buying a carriage. 
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The questioii therefore stands^ " What the cost of speed is ?" 
and in the case of any partictdar country, *' whether it caA 
be afforded ?" The cost of speed in trater transit can be 
pretty well calculated, as a double velocity through the wa- 
ter produces a four-fold resistance, and therefore four times 
as much power is required to convey a thing a certain dis- 
tance at a double speed ; and there is a further consumption 
of money, in consequence of the necessity of having in 
operation a power proportioned to the additional speed, as 
well as to the additional resistance. A boat going at a dou- 
ble speedy meets with a four-fold resistance ; and if it b^ 
necessary, that the power to overcome this four-fold resist- 
ance should pass through a double space in a certain time, 
it then requires eight times the power to be in operation, 
though for only half the time. Further, the machine which 
produces this power must itself be carried ; and its weight 
and bulk must increase with the increase of power. Be- 
sides this, there are various other minor sources of waste in 
using high speed i so that we may reckon^ that a double 
#peed afloat requires at least a six-fold expense; besides 
the inconvenience of having to provide a greater capital. 
That is, a man may travel at the rate of 5 miles an hour, for 
one-sixth of the cost at which he can travel at 10 nuled an 
hour ; taking into calculation, interest, consumption of ma- 
terials, and every thing else. He woidd also have to raise 
about a six-fold capital, or perhaps much more ; but that is 
of course a separate question ; he might be able to afford 
the additional current expense, but yet be quite unable to 
raise the required additional capital at all, or at least not with- 
out so crippling himself in other ways, as to render it upon 
the whole unadvisable. If a merchant has credit, he of 
course considers how he may Apply that amount of credit so^ 
as to produce the greatest profit. 

As regards land transit, it is now clearly ascertained that 
the increase of cost for increased speed follows much th« 
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same law as afloat. On a common road, horses require so 
much of their power for moying themselves at higher speeds, 
as rapidly to absorb the greater part of it ; thus leaving 
only a small portion to produce useful effect, and at the 
same time the resistance rapidly increases. The same also 
is the case with railroads ; the resistance increases, and a 
large portion of the power of the engine is absorbed in 
moving itself. But besides this, there is in the case of rail- 
roads an enormous increase ot first cost in constructing the 
road. For high speeds a most perfect apparatus is required, 
enormously heavy engines, and consequently rails of immense 
weight ; most secure fastenings, &c., and also gentle slopes 
and easy curves, at a cost in excavation almost incal- 
culable in some instances. It is well known, that the ef- 
fect of a blow on the rails, increases as the square of the 
velocity; and hence, an engine of double weight moving 
at a double speed, strikes the rails with eight times the force. 
There is also another source of increased expense in the case 
of a railroad. If a high speed be required where the traffic 
is considerable, a double line is unavoidable : for if there be 
only a single line^ either the quick trains must start at long in- 
tervals, or all trains must ,travel at the same speed, (and that 
a moderate one,) because the great bulk of goods being of 
small value, are not worth the cost of transit at high speed. 
Thus, the capital required for high speed by railway, would 
be immensely increased ; and the high interest consequent 
thereon, would also greatly increase the actual cost of transit ; 
and therefore, whatever means we use, we must pay very 
high for speed. 

The question is then reduced to this, ^^ Are our circum- 
stances in India such, as to render it advisable for us at pre- 
sent to enter upon a general system of communication, that 
will afford a very high speed ?" 

Let us first try and form some judgment of the actual cost of 
high speed on a railway, as compared with low speed by the 
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same means of transit. It is said^ that the present Calcutta 
railway will cost IJ lacks (£12,600) per mile, for a double line ; 
the interest of which, at a little above the present Government 
interest, suppose 6 per cent., will be Rs. 7,500 (£750) a 
mile per annum, or Rs. 24 (£2 8s.) a day, excluding Sundays. 
The goods traffic on this line is immense ; some accounts say 
8 million tons a year. We have no means of ascertaining 
what amount of goods the railway would convey, if worked at 
lower cost than river navigation ; but if we suppose, that 
while worked at high speeds for passengers, it would convey 
2,000 tons a day, then the interest, (if borne entirely by 
goods) would come to 2f P. (nearly f rf.) per ton ; and if 
to this be added the English rate of cost for working the 
roads, viz., 2 P. (Id.) per ton, it would make the total charge 
4| P. (nearly |rf.) per ton per mile. The prices by river 
are at present about 4 P. (id,) (including interest and insur- 
ance ;) by a perfect common road 8 P. (Id.) ; by a less perfect 
metalled road 14 P. (Ifef.) ; by a common unmade road 3 An- 
nas (4Jrf.), and by canal J P. (j^d.) Supposing however, 
half the interest were paid by passengers, the portion still 
chargeable on goods, woidd be Rs. 12 (£1-4^.) a day, or If P. 
(nearly tWO per ton ; and the total charge would then be 8| 
P. (id. nearly) or perhaps, (allowing cost of draft, &c., to 
be less than in England, say If P. about T^d.) not more 
than 3 P. (f c?.) Let us now suppose the railway worked at 
low speed, — say 8 miles an hour — ^in which case all trains 
would travel at the same rate, so that a single line of rails 
would be sufficient; and as only very light engines would 
be necessary, light rails might be laid, and a vast reduc- 
tion would be made both in cost of construction, and in 
wear and tear, &c. Such a line might no doubt be laid 
at tV the cost of the other, or Rs. 12,500 (£1,250) ; and 
the interest viz., Rs. 2| (5 shillings) a day; being divided 
(as before) between travellers and goods, would be only | P; 
(zjd.) per ton, aad the cost of transit, including wear and 
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tear^ would probably thus be reduced to 1 P. (\d.) : the total 
charge being l&P.(/r^O perton^or about Bs. S (6 shiUings) 
per ton for 500 miles ; whereas^ the charge at high speed (as cal- 
culated above) would amount to Bs. 8 or 10 (16 to 20 shil« 
lings) per ton^ for the same distance. This is calculating 
on an amount of traffic^ three times as great acf that on any 
railway « in England; but with only SOO tons a day^ which 
would still be a large traffic^ the difference in amount of 
interest alone would be 8^ P. (a trifle more than Id,) ; or 
as much as the whole cost of carriage on a good common 
road^ and probably fifteen times the cost of carriage on a 
canal. 

But we must now see what the charge for travellers must be, 
in order to make up half the interest^ (Bs. IS (£1 4«.) a day^) 
as the cost of high speed ; and this brings us to the main point 
of difference between this country and England as respects 
^uick transit^ viz. the insignificant proportion of rich travel- 
lers here. Throughout India generally^ the number of first 
class travellers, (that is, of Europeans and Natives who can 
afford to pay very high rates,) is extremely small ; and the 
number who travel in Bengal and the N. W. by steamers and 
horse carriages, is perfectly insignificant in respect to giving 
employment to a railway. We may form some idea of what 
number of first class travellers at certain rates there would 
be, by considering the comparative state of things in India 
and England in this respect. The cost of travelling in 
England to first class passengers, is about Z\d. or 1| Annaa 
per mile ; and allowing the value of money to be six times 
ILS great in this country (by the comparative cost of food 
loid labour) this will be equivalent here to about \ Anna or 
4 P. (i^O If this rate were charged, would there be as many 
first class passengers as in England ? In order to ascertain 
this, we must consider first, that the pirpportion of rich to 
the whole population is immensely less in, India than in 
England; where we see more wealth in travelling one mile. 
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than in trayelling a hundred miles in this country. On this 
account^ the number of first class passengers would be per- 
haps scarcely one hundredth of the number in England^ 
which (according to Dr. Lardner's statement,) was in 1847, 
167 a day on the average of some of the principal railways, 
and 360 on the line of greatest traffic. This however was 
not the number travelling over the whole length of the 
roads, but the total number of travellers over any part ; 
the average distance travelled wa3 40 miles, and the total 
length of road and branches being 438 miles, the average 
number of first class passengers for the whole length of the 
roads, was only 33 per day. The greatest amount of tra- 
velling of this class was on the Eastern counties railway, 
where it was equal to 68 per day, passing over the whole 
length. 

It must be remembered secondly however, that the num- 
ber of travellers in India generally, will be greater in pro- 
portion than in England ; because each great line of railway 
will affect a much larger population. Thus, each of the 
6 lines of railway radiating firom London, accommodates on 
an average one-sixth of the population of the United King- 
dom, or nearly 4 millions ; whereas the Ganges line will 
eonnect about 60 millions with Calcutta. This is a most 
material point to be considered in comparing traffic in India 
with that of England; where any particular line of road 
connects only a comparatively small number of people with 
a port or a market. Thus, notwithstanding the present im- 
perfect communication on the Ganges, it has even now, an 
amount of traffic 'in goods far exceeding any line in Eng- 
land ; and we may therefore reckon, that other things being 
the same, the nujnber of first class passengers would be per- 
haps ten times as great as in England. At present, the total 
number of travellers in India to be called first class pas- 
sengers, that is (those travelling by steamers, and by palan- 
qvin or caxriages,) appears (by the railway pamphlets) to be 
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daily, about 9 by the former, and SS by the latter ; in all 42 
per day, or two-thirds of the number of first class passen- 
gers, on the greatest passenger line in England. But then 
it must be remembered, that they pay at present about 5 
Annas Oid,) per mile ; 3 times what is paid in England, 
or, proportionally to the different value of money in the 
two countries, 18 times as much. The great reduction of 
time and cost of travelling resulting from a railway, would 
xmdoubtedly increase the number very greatly ; but the 
main question is, not, how many could pay first class fares, 
but, how many would prefer them to second class ones. If 
there were first class trains travelling at 30 miles an hour, at 
a charge of 2 Annas (Sd,) per mile, and second class trains 
at 10 miles an hour, charging 3 P. (frf.), I believe the ntim- 
ber travelling by the first class trainB, would be found to 
bear a very small proportion to the number going by the 
others. 

. Let us consider what would be the consequence even in 
England, if first class passengers were carried at Is. 6d. a 
mile (which would be in due proportion to Sd. in this coun- 
try,) although the proportion of wealthy people there is 
at least 100 times what it is in India ; and although (from 
the different state of things there) people so much better 
understand the value of time. Perhaps 99 out of 100 Na- 
tives would rather pay Rs. 8 (16 shillings) for travelling 
400 miles at 10 miles an hour, than Rs. 60 (£5) for a speed of 
80 miles an hour. And in order to obtain this high speed 
for so very small a proportion of the traffic, the whole 
road must be constructed at such an enormous expense, as 
to entail a high rate of charge for all goods and iVy of 
the passengers, and a low profit to the shareholders. In 
this country, the loss in time both to the great body of 
travellers and goods, that is, the loss arising jfrom the 
dijBference between travelling 5 and 40 nules an hour, is 
most insignificant. A ton of cotton, sugar, salt and grain. 
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IB of % value of £15, £12, £8 and £3, respectirely ; 
and these would form the great bulk of the traffic. Taking 
the average value at £10, the interest (at 10 per cent.) in a 
journey of four days, (600 miles at 5 miles an hour) would 
be only 5 P. or (f rf.,) and the saving by going 40 miles 
an hour would be only i of that, say 4 P. (about ^d.) ; 
while the diflference between the cost of conveying goods on 
a first class railway and a cheaper one, would perhaps amount 
to as much as from 1 to 8 P. (^d to Id,) per ton per mile. 
And so with passengers ; taking their time as worth Ss. 50 
(£5) a month, (corresponding with £360 a year in England) 
— and only a very small portion of the population have in- 
comes approaching to that — 3 J days would be worth to them 
Rs. 6 (13 shillings) "which, saved in a journey of 600 miles, 
would be equal to 2J P. (tW.) per mile. 

The great difference between England and India in this 
respect, has certainly not been considered in planning the 
railways. Not only is the proportion of wealthy people 
whose time is of considerable- value, prodigiously less in In- 
dia than in England ; but also, the average value of goods 
carried, is very much less here. The fact is, that while a 
very high speed is, in a country so wealthy and so far ad- 
vanced as England, of the greatest importance, it is in a poor 
country like India, entirely secondary to cheapness. It is 
just the same with individuals ; if a poor man insists upon 
travelling quickly and consequently expensively, before his 
circumstances admit of it, he may remain a poor man all his 
life ; whereas, if he will but be content to economize in this 
as well as other things at first, he may in time be able to 
travel as quickly as he likes. 

But even this is comparatively a very insignificant part of 
the question ; the main point being, that in thus aiming at 
a very high speed at once, we are completely deluding 
ourselves and losing the very thing we are aiming at. The 
advocates for high speed say " Let us have a thoroughly 
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good speed at once/* and then they proceed to attain 
their end, by laying down in one comer of India, a few 
miles of grand railroad, along which you may travel for the 
first stage at SO miles an hour, and then continue along the 
remaining 1,000 miles of your journey at 3 miles an hour ; 
if indeed the monsoon permits you to move at ail. At Bom« 
bay only 10 miles have been laid in one year ; so that ten 
years hence, a traveller going from thence to Calcutta, might 
go the first 100 miles in 3 hours, but must take 17 days 
(travelliiig day and night), for the remaining 1,200 nules ; 
his average speed being only 3^ miles per hour. 

The fact is, the extent of the spaces for which we have to 
provide communications has been totally lost sight of and 
in consequence, the whole system is without a foundation y 
but this no doubt is greatly owing to the system having been 
planned chiefly by men full of English ideas. In England, 
by the time 50 miles of railroad are laid in any direction 
from a port, it has arrived at what may be called the traffic- 
shed of the country, jthe point from which traffic moves to 
the opposite coast of the island ; but from Calcutta to La- 
hore is a distance of 1,300 miles ; and even from Sombay 
to the centre of the Peninsula is 400 miles. . In England, 
there are 5,000 miles of railway, or about 1 to 12 square 
miles ; and taking the area of India at 1^ million of square 
miles, it would require in the same proportion 120,000 miles 
of railway. Even taking only one-sixth of this, there will 
be at least 20,000 miles of main communication reqttired to 
open India ; 4,000 merely to connect Lahore, Calcutta, Bom- 
bay, and Madras, (without a line from Madras to Calcutta 
direct;) so that if railroads were commenced at all four 
points at once, and carried on, (as at Bombay) at the rate of 
10 miles a year, it would still take 100 years to lay these 
few lines, which would after all have but a very smaU effect 
upon the whole traffic of India. Only two of these lines are 
yet begun; and as to really and eff^taally opening India, 
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we are in reality doing nothing: or rather^ worse than 
nothings since this delusion makes people imagine that they 
are doing what has to be done, and thus prevents them 
setting in earnest about the right means. If the construc- 
tion of a few hundred miles of grand railroad in the course 
of 20 years, so blinds people, as to prevent any thing effec- 
tual being done to open India ; it will, instead of a blessing, 
be the greatest curse which in the present state of things, 
the country could suffer. 

Supposing however, that speed, and nothing but speed, were 
really our sole object, which would most effectually promote 
it ? To lay down in 5 years, 1,000 miles of railway at Rs. 
6,000 (£500) a mile; or else, 170 miles at Rs, 120,000 (£12,000) 
a mile ? In the latter case, we might at the end of 6 years 
travel 170 miles in less than 5 hours, (at the rate of 34 miles 
an hour) and the other 830 miles in 12 days, (at the rate of 
only 3 miles an hour) ; whereas in the former case, we might 
at the end of the same period, travel over the whole distance 
(1,000 miles) in 4 days, at the rate of 10 nules an hour. 
Even if our object be therefore, to obtain speed alone, the 
first question is, how most rapidly to throw open the coun- 
try ; and for this purpose, 20,000 miles of good common 
road to be travelled at 7 miles an hour, and costing only Rs. 
6,000 (£500) a mUe (in aU 1,000 lacks (£10,000,000), 
would be of immeasurably greater value than 800 miles of 
first class railway at Rs. 120,000 (£12,000) a mile, with a 
speed of 34 miles an hour : since the former could give an 
average speed through the country, of more than double the 
latter. Speed is indeed what is most urgently wanted; 
but speed in forming communications , not speed in travelling 
upon them. If indeed it were possible to lay first class rail- 
ways at the rate of 2,000 miles a year, this part of the question 
would be altered ; but I suppose every body will acknow- 
ledge that this cannot, or at least will not be done ; and 
even if it were, still, 60,000 miles of cheap railway, which 

w 
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could be laid with the same means in the same time^ would 
be of incalculably more value. 

Nothing therefore can be more delusive, than when thus 
carrying on a work which will take hundreds of years to 
accomplish, to imagine that we axe really gaining our object. 
What is the use of going a hundred miles at the rate of 34 
miles an hour, if we must then go on at 3 nules an hour over 
thousands of miles ? Surely it is evident, that even if our 
only object were speed, another plan must be pursued ; and 
how much more so, then, when speed is not our main object 
by any means, but cheapness is of incomparably more im- 
portance. It must be remembered that in this matter, al- 
most all who are engaged in planning such works, are liable 
to be under a bias ; for they cannot help feeling how agree- 
able it would be to themselves to travel at high speed, and 
thus give a very undue importance to this point. Even a 
merchant will be very apt to think more of his own travel- 
ling quickly, than of obtaining his thousands of tons of 
goods at a lower price ; and therefore to misjudge the rela- 
tive importance of those two things. I do not mean to deny 
that high speed is a very desirable thing, or that it should 
be kept in view ; but I do say, that if it be purchased for a 
few hundred nules, at the cost of keeping the great body of the 
country without improved communications for an indefinite 
period of years, it is manifestly purchased too dearly ; and 
that those who are pursuing such a system, are undoubted- 
ly defeating even their own object. 

Let us now see further, how this system affects the welfare 
of the country as regards cost of transit, and stoppage of 
intercourse ; comparing it first, with common roads. The 
ordinary cost of transit, where there are no made roads, is, 
in the practicable season, from 2 to 3 Annas (Sd. to 4id.) a 
ton per mile ; with the incalculable disadvantage of traj£c 
being almost completely stopped during three or four months 
of the year ; and allowing only a trifle for this latter, we 
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may fairly reckon the average cost of transit at 8 Annas 
(4irf.) Of the effect of good common roads in cheapening 
transit, we have proofs in different parts of the country ; for 
instance, on the grand Trunk road of Bengal, the cost of 
transit has been reduced to 8 P. (Irf.) per ton per mile, and 
on the great western road from Madras, it is even now little 
more than 1 Anna (X^d, ;) but the latter is not yet by any 
means in complete order, and the price will undoubtedly 
fall still lower. From these examples, we may take the aver- 
age cost of transit on a thoroughly good common road, at 9 
P. (IJe?.) or one-fourth of the present cost; showing a sav- 
ing of 2 J Annas (about SJrf.) per ton per mile; and as re- 
gards the cost of such a road, the grand Trunk road in Ben- 
gal having cost about Bs. 8,000 (£800) a mile, the western 
road from Madras (a badly planned road,) about Bs. 7,000 
(£700), and others in Madras from Bs. 8,000 to Bs. 4,000 
(£800 to £400) amile, we may therefore take the average cost 
throughout the country generally, at about Bs. 6,000 (£600) 
per mile, the grand Trunk road being a wider and more 
complete work than would be necessary in general. And 
on the other hand, the average cost of a mile of first class 
railroad, may be taken atBs. 120,000 (£12,000); a sum that 
would make 24 nules of first class common road. 

The cost of working complete railroads, seems to be 
strangely estimated for in this country ; Mr. Chapman 
hopes they may be worked at 2f rf. a ton (including interest,) 
or 2J times as much as good common roads are now worked 
at ; a strange sort of improvement by the way, and perhaps 
scarcely worth paying Bs. 120,000 (£12,000) a mile for. In 
England, the actual cost of working at considerable speed, is 
T^. or If P. a ton ; but ia this country it would certainly be 
less ; suppose 1 P. or |rf. To this must be added the cost 
of management, which in this country however, will be very 
moderate ; but still, the whole cost (inclusive of interest) will 
probably be 4 P. (J(?0 per ton per mile ; it cannot be very 
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much, less, and tlie railway men estimate it much higher. 
Calculating then the comparative effects on the coimtry, of 
Bs. 120,000 (£12,000) spent either on 1 mile of railway, or 
on 24 miles of common road, with a traffic of about 200 
tons a day, and taking interest at 10 per cent., we have the 
following results : 

Present cost of Transit on existing common unmade road. 
60,000tons24milesat3As.(4Jrf) Rs. 2,70,000 (£27,000) 

Present cost of transit on good common made road, 
60,000tons24milesat9P.(lirf.) Es. 68,000 (£ 6,800) 
10 per cent, on Rs. 1,20,000 
(£12,000)(thecostoftheroad.) „ 12,000 (£ 1,200) 

„ 80,000 (£ 8,000) 
Repairs and management at Rs. 

500(£50)amfle(24maes).. „ 12,000 (£ 1,^00) 
Total cost on 24 miles good com- 
mon made road Rs. 92,000 (£ 9,200) 

Annual saving on 24 miles, by 

a goodroad R s. 1,78,000 (£ 17,800) 

Ckst of transit on 1 mile of railway^ and 23 of unmade road. 

60,000 tons 1 mile at 4 P. (Jrf.) Rs. 1,250 (£ 125) 

60,000 tons 23 nules at 8 An- 
nas (4irf.) „ 2,58,750 (£ 25,876) 

10 per cent, on Rs. 1,20,000 
cost of railway (£12,000)... „ 12,000 (£ 1,200) 

Total cost of 1 mile of Railway, 

and ^ of unmade road. , ... Rs. 2,72,000 (£ 27,200) 

Annual loss by railway compar- 
ed with present unmade road. Rs. 2,000 (£ 200) 

Annual loss by Railway com- 
paredwithgoodcommonroad Rs. 1,80,000 (£ 18,000) 
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This is only a fair representation of the different effects 
on the country, as regards most of the main lines, of 
spending Rs. 1,20,000 (£12,000) on 1 mile of railway, or 
on 24 miles of* common road; and to counter-balance this 
enormous loss, we have the following difference in speed. 
Of course, there is no reijftson why a common road should not 
be worked constantly by relays of bullocks, in the same way as 
a railway is worked continuously; and if worked day and 
night by relays, we might have a speed of at least 60 miles a 
day for goods, and for passengers 8 miles an hour, or 200 miles 
a day. By the railway on the other hand, goods would be 
carried at the rate of 400 instead of 50 miles a day, thus 
saving 9 days in a journey of 500 miles ; and the sawng in 
time to first class passengers, would be about IJ days for 
the same length of journey ; but as before stated, the value 
of the great mass of goods is so low, and the propor- 
tion of travellers in this country to whom time is any 
great object, is, and will for some years to come, be so 
exceedingly small, that this cannot be considered a point 
of any great importance. Now the question is, whether 
this speed be worth purchasing at the enormous cost of 
about Ks. 8,000 (£800) a mile per annum, where there 
is a traffic of 200 tons a day ; or on the 20,000 miles of 
main road supposed to be required in India, a cost of 
1,600 lacks or 16 millions sterling a year. Can any body 
who knows any thing of India, or indeed of the sub- 
ject of communications generally, doubt foranioment which 
would be most beneficial ? 800 miles of railway, or 20,000 
miles of common road ? The same capital that would suffice 
for the one would serve for the other, and who can question 
which would be preferable to do at present, whatever might 
be done ultimately ? 

Having thus considered the matter with reference to the 
benefits to the country, we may next examine it in regard 
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to the investment of capital. Let ns suppose a Company 
with a capital of 1 million sterling, with which they may 
form in 5 years, either 80 miles of high speed railway, 
or 2,000 mUes of common road ; and compare the respec- 
tive cost. 
60,000 tons conveyed 2,000 miles 

on present roads, at 3 Annas 

(4Jrf.) per ton per mile 225 lacks. (£2,250,000) 

Do. do. same distance on good 

common road, at 8 P. (Id,) 

per ton per mile 60 „ (£ 600,000) 

Saving by good road. . 175 lacks. (£1,750,000) 

If only one-fourth (about 43 lacks (£430,000) were taken 
as toU, leaving three-fourths (132 lacks (£1,320,000) clear 
benefit to the community, this would still give the share- 
holders 43 per cent, on their capital ; and the community 
would further have the immense advantage of a regularly 
organized system of conveyance by a Company ; goods being 
carried 60, and first class passengers 200 miles a day, instead 
of 10 and 70 miles respectively, as at present. 

With 80 miles of railway, the comparative results would 
be as follows : 

60,000 tons conveyed 80 miles by Rail, 

at 4 P. (Jrf.) per ton per mile 1 lack. (£10,000) 

Do. do. same distance on present roads 

at 8 Annas (4Jrf) per ton per mile. ... 9 lacks. (£90,000) 

Saving by Eailway. ._8^ lacks. (£80,000) 

If one-fourth of this (2 lacks (£20,000) were taken as profit, 
the return on the capital (100 lacks (1 million sterling), 
would be 2 per cent. ; and the saving in transit to the com- 
munity, 6 lacks (£60,000). Or, the comparative results of 
the investment on the two works, wovdd be as follows : 
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Profit to shareholders on 100 lacks 
(1 million sterling) expended on 

80 miles of railway 2 lacks. (£ 20,000) 

or 3 per cent. 
Profit on same sum spent on 2,000 

miles of good road 48 lacks. (£ 430,000) 

or 48 per cent. 
Annual saving to people by railway 6 lacks. (£ 60,000) 
Do. do. do. do. by good road. 132 „ (£1,320,000) 

Greater saving by good road 126 lacks (£1,260,000) 

Such would be the result so far as goods are concerned, and 
the number of first class travellers is at present so utterly 
insignificant, as clearly to show, that unless the rates be 
greatly lowered, very few indeed of that class wUl travel by 
railway. There will be a vast number of other passengers 
if carried at very low rates, but certainly not otherwise. 
Perhaps the payments from passengers might be, 
50 — 1st class a day (15,000 a year) at 2 

Annas (3rf.) per head per mile Rs. 1,875 (£ 187i) 

200— 2ndclass(60,000ayear)at JA.(frf.)„ 1,876 (£ 187i) 
2,000— 3rdclass(600,000ayear)at2P.(irf.) „ 6,260 (£ 626 ) 

Gross receipts per mile Rs. 10,000 ( £1,000 ) 

It must be observed, that these rates (1st class 3rf., 2nd 
class I J., and 3rd class Jrf.) are equivalent respectively to 
18rf., 4Jrf., and IJrf. in England ; which supposes a propor- 
tionally much higher rate of charge, in a much poorer coun- 
try. And yet the profit from even this, would not be great ; 
for if the cost of transit amounted to one-half (Rs. 5,000 
(£500) a mile,) there would only remain the other half or 5 per 
cent., as profit on passengers ; but I will not go further here, 
because this is enough to show, that the profits could never 
approach to those on the same money, invested in common 
roads. Eyen if the whole of the money paid by passengers 
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on a railway^ could be taken as profit to the shareholders^ it 
would still be trifling compared with that on a common road^ 
as has I think been clearly shown ; and thus, the return of 
capital invested on first class railways, as compared with that 
laid out on common road, cannot stand fiye minutes' cal- 
culation. 

We now proceed to compare a very cheap railway, with a 
first-class one. A cheap railway — ^with a gauge of 3 or 4 feet, 
light rails, without sleepers, sharp curves, considerable gra- 
dients, and timber viaducts, — ^fit for working at very low 
speeds, by horses and bullocks or with light engines, may be 
constructed throughout India generally for Rs. 6,000 (£600) 
a mile ; and coidd probably be worked at 2 P. Qrf.) a ton 
per mile, or one-fourth the cost of working a first rate com- 
mon road. Mr. Chapman indeed in his book, estimates the 
cost of working such a road, at 3 Annas (4Jrf.) per ton per 
mile ; but I suppose few readers would require me to con- 
fute step by step, several pages of argument which end in 
the conclusion, that a cattle railroad cannot be worked under 
3 Annas (4:Jrf.), or four times the cost at which the grand 
Trunk common road is now actually worked. We cannot be 
far wrong in estimating the actual cost, at one-fourth of that 
of the best common road. 

Supposing therefore 1 million sterling to be expended on 
1,700 miles of such cheap railway, then, the saving of 
cost in conveyance by it, as compared with a high speed 
railway, would be as follows : 
60,000 tons conveyed 1,700 miles 

at 3 Annas (4Jrf.) per ton 192 lacks (£1,920,000) 

Do. do. same distance by cheap 

railway at 2 P. (Jc?.) 11 „ (£ 110,000) 

Annual saving by cheap railway. . 181 lacks (£1,810,000) 

If one-fourth of this (45 lacks (£450,000) were taken 
as profit to the shareholders, it would give 45 per cent. 
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and the community would have a clear gain of 136 lacks 
(£1,360,000) a year ; against (as shoTm above) a profit by 
the high speed railway, of only 2 per cent, to the share- 
holders, and of 6 lacks (£60,000) to the community, on the 
same capital (1 million sterling.) 

In the same way, this sum might be expended in greatly 
improving 10,000 miles of river navigation (if we had so 
much capable of improvement) at the cost of Es. 1,000 
(£100) a mile, which would perhaps reduce the cost of tran- 
sit, where the rivers are already navigated, by 1 P. (Jrf.) a 
ton ; and this, on the Ganges for instance, where the traffic 
is estimated at S million tons, would amount to Es. 10,000 
(£1,000) per mile, or 1,000 per cent, on the outlay. Or, if 
the same capital were expended in making navigable a river 
not at present available (as the Godavery,) it would create 
an immense, traffic, at 1 or 2 P. (| J. or \d,) per ton, in a 
tract of country where there is at present scarcely any traffic, 
and where the cost of transit is about 3 Annas {^\d.) per 
ton. Again, it might be laid out in establishrag (by means 
of weirs), perfect steam navigation on the Ganges for an ex- 
tent of 1,200 miles, at a cost of Es. 8,000 (£800) a mile ; 
thus reducing the cost of transit of a ton of goods, from 4 P. 
to i P. {\d. to tV^'.) and saving 3| P. per ton; which, on an 
average of \\ million of tons for the whole distance, would 
be a saving of Es. 22,000 (£2,200) a mile, or 350 per cent. 

These rough calculations show undoubtedly, that whether 
our object be the improvement of the country, or the pro- 
fitable investment of capital, there can be no shadow of 
question that what is most wanted at present, is a system of 
works that will materially reduce the cost of transit over a 
large extent of country ; rather than one requiring a large 
expenditure for a very small extent of communication, how- 
ever perfect that small extent might be made. I am certain 
it cannot require five minutes' consideration, to show to any 
person who is willing to learn the real state of the case, that 

X 



162 Extent more important than great perfection of line. 

to expend on communications of any kind^ so large a sum as a 
lack of Eupees, (£10,000) per mile, or even \ of that sum, is a 
complete mistake. If it be said, tliat in these calculations no ac- 
count is taken of the passenger traffic, I answer, "because that 
does not materially affect the question." If goods can be carri- 
ed cheaply at low speeds, travellers can also ; and the number 
who could afford to pay high for a speed above 150 miles a 
day, is so insignificant as not to stand a moment's compari- 
son with the benefits of cheap carriage. And further, by 
cheap communications, higher rates of speed wiU on the 
whole be obtained; for a man will pass quicker over a 
distance of 2,000 miles by means of a low speed railway 
alone, than by means of 80 miles of high speed railway, and 
1,920 of unmade road. 

There are certainly not less than 6,000 miles of river na- 
vigation that can be made very good, so as to be worked at 
2 P. (Jrf.) per ton per nule ; and for this, a capital of only 
50 lacks (half a million sterling) would be required. If any 
one thinks, that it would be either more profitable to share- 
holders, or more beneficial to the community, to have 50 
miles of high speed railroad for the same money, he must 
have a mode of coming to that conclusion, different from 
any I am acquainted with. 

But let us now suppose, that besides 5,000 miles of river 
transit, we require (as I have said) 15,000 miles of main line 
of land communications. What will be the result of refus- 
ing to have any thing but complete railroads on those lines ? 
lEvenif carried on in all the four Presidencies at once, at the 
rate of 50 miles a year, (of which, however, there is little 
enough prospect at present,) it wiU take 75 years to com- 
plete the whole. In all probability, the greater part of these 
lines would in fact continue bare tracks for ever ; but if 
they were made railways, the consequences would be some- 
thing like this. If the present average tonnage on all 
these lines, be equal tQ 100 tons a day or 36,000 tons a year, 
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the cost of traffic may be taken at Rs. 7,000 (£700) a mile, or 
1,050 lacks (£10,500,000) a year. If the cost of transit 
were reduced to one-fourth on the railroads, then, as far as 
the rails extended, it would be Rs. 1,760 (£175) a mile ; 
and on the rest, it would continue at Rs. 7,000 (£700) a 
mile. On the average of the 75 years, haK woTild be work- 
ed at the former, and half at the latter rate ; and the total 
cost would then be, 
15,000 miles at 1 lack 

(£10,000) per mile.. .. 15,000 lacks (150 millions sterling) 
7,500 miles worked for 

75 years at Rs. 1,750 

(£175)permUe 10,000 „ (100 „ „ ) 

7,500 miles worked for 

75 years at Rs. 7,000 

(£700) per mile 40,000 „ (400 „ „ ) 

Total 65,000 lacks (650 millions sterling) 

And the comparatiye cost on the proposed cheap railways 
to be completed in 15 years, would be, 
15,000 miles at Rs. 6,000 

(£600) per mile 900 lacks ( 9 millions sterling) 

7,500 miles worked for 

15 years at Rs. 1,750 

(£175) 2,000 

7,500 miles for 15 years 

at Rs. 7,000 (£700).. 8,000 
15,000 miles for 60 years 

at Rs. 1,750 (£175).. 15,750 
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Total 26,650 lacks (266^ millions sterling) 
Total for complete Rail- 
way (as above) 66,000. „ (650 „ ,, ) 

Saving by cheap railwa y 38,850 Ugks (883^ millions sterling) 
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or about 6 millions sterling annually^ for the 76 years ; ex- 
clusive of all that would be saved by the increase of trade, 
and all the effects of the passenger traffic. 

In point of fact, every 100 miles costs the country in 
transit at least 10 lacks of Rupees (£100,000), for every 
year that the country is kept deprived of improved commu- 
nications ; and supposing the traffic to be (exclusive of pas- 
sengers) on the average 100 tons a day, (an estimate which 
is far exceeded on many lines) then, on the whole 15,000 
miles, the loss to the country may be estimated at about 
1,600 lacks, or 16 millions sterling a year. 

It is particularly to be observed, that as respects the main 
point, viz., time of completing a system of communications, 
cheap railways have an enormous advantage over com- 
mon roads ; and as regards outlay, the former would cost 
little more than the latter, while five-sixths of their cost 
would be for iron, &c., which would be brought from Eng- 
land, and obtained just as fast as wanted. The preparation 
of a line of country for the rails, with a narrow gauge, would 
cost perhaps one-fifth of the outlay for a good road; and 
could therefore be done in about a fifth of the time. No 
doubt Rs. 1,000 (£100) a mile, would be sufficient to pre- 
pare the line for the rail ; and hence, 100 miles a year might 
with the greatest ease be laid down in every district, ex- 
pending only 1 lack (£10,000) a year on the spot. At the 
Godavery works in the Rajahmundry district, from 2 to 4 
lacks (£20,000 to £40,000) a year have been spent ; and al- 
lowing time for the purchase of materials for bridges, it 
would only require 8,000 men for ten months, to prepare 
100 miles for the rails. 

Thus, the time saved in lasring such a railway, as compared 
with making a road, would on all main lines much more than 
pay for the railway ; and this shows in a striking manner, 
the mistake of going on with common roads on main lines. 
On the gr^at lines, for instance those entering Madras, where 
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Rs. 30,000 (£8,000) a year are now spent on transit, the 
whole cost of such a railway would be sayed in three months ; 
and if it took 5 years to make a certain length of common 
road, instead of 1 year to lay a railway, the cost of the lat- 
ter would be saved twenty times over^ in the time the former 
would require for its execution. 

We have thus shown, that there are lines, where, indepen- 
dendy of the saving in working the railways when laid, it 
would be as cheap to construct railways at Rs. 30,000 (£3,000) 
per mile in one year, as to make a common road in two years 
at Rs. 6,000 (£500) per mile ; or, if one kind of railway 
could be laid in two years, at a cost of Rs. 6,000 (£600) per 
mile, it would still be worth while (if necessary) to pay Rs. 
80,000 (£3,000) per nule for another kind of raUway, which, 
by entailing less labour in preparing the line, would be ca- 
pable of completion in one year. So important and pressing 
is the subject of opening lines of cheap communication in 
India, that we feel safe in saying, that there is a loss of two 
millions sterling to the country, for every month that the 
general opening of India is delayed. If a railway were 
made, entirely composed of wrought iron beams supported 
on cast iron screw piles of different lengths, so as to render 
imnecessary all work in the ground, beyond screwing in the 
piles, and fixing the beams ; it would, in consequence of the 
great saving of time, be the cheapest communication that 
could be executed, even though it cost five times as much 
as a common road or another kind of railway, that took 
longer to complete. Thus^ in continuing to make coirmion 
roads instead of cheap railways, we not only incur a cost of 
transit five times as great, but also a much greater first cost, 
taking into account not only the actual expenditure, but 
also the loss in cost of transit incurred by the country dur- 
ing the time of construction ; and in making high speed 
railways, there is added thereto, the loss in the additional 
cost of construction. If a railway costing Rs. 80,000 (£8,000) 
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axnile^ be laid over 100 miles in five years, and one compos- 
ed of beams and screw piles, and costing Ks. 20,000 (£2,000) 
per mile, were laid over the same extent in one month, both 
on lines where Rs. 30,000 (£3,000) a year are at present 
paid for transit; then, the accounts at the end of 5 years, 
would stand thus : 

High speed Railway, 

Cost of 100 miles at Rs. 80,000 (£8,000) 801acks (£ 800,000) 
Working half of the 100 miles for 5 

years at Rs. 30,000 (£3,000) a mile. 75 „ (£ 750,000) 
Working the other half, same time, at 4 

P. (J(?.) per ton, or ^ of present rate. 8 „ (£ 80,000) 

Total expenditure. .163 lacks (£1,630,000) 

Cheap Railway, 
Costofl00nulesatRs.20,000(£2,000) 20 lacks (£ 200,000) 
Working do. for 5 years at 2 P. ( Jrf.) 

or tV of present rate 4 „ (£ 40,000) 

Total on cheap Railway 24 „ (£ 240,000) 

Total on high speed do 163 „ (£1,630,000) 

Saving by Cheap Railway. . 139 1acks (£l,390,000) 

The difference in the cost of working the two railways, 
(allowing for interest on the additional capital of Rs. 60,000 
(£6,000) per mile, required for the high speed railway) would 
then be 8 P. (Irf.) per ton per mile, on a traffic of 160,000 
tons a year. 

From this it appears, that the high speed railway would 
in a year, actually cost six times as much as the cheap 
railway; and the cost of transit would be permanently 
more than doubled, even though interest be only allowed 
at 4 per cent.; and if a larger profit were allowed, the 
difference would of course be much greater. 
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No wonder however that false conclusions have been uni- 
versally reached, when the chief element in the question, 
viz., the annual loss on the different lines by the present de- 
fective means of transit, has been left out of the calculation. 

I have before said that I do not think lightly of the value 
of high speed Railroads ; on the contrary, I think them 
of incalculable value, and would have them in every country 
as soon as possible. I would have the transit from Cape 
Comorin to Peshawar 2,000 miles, accomplished in 40 hours 
if I could ; but, if as at present, that were only worth to 
the community, suppose £100,000 a year, while the same 
time and money woxdd give us what was worth 20 millions 
a year, even though there were not a mile of communication 
in all India along which we could travel at the rate of 20 
miles an hour, I should think we had made a fool's bargain 
by preferring the former to the latter. I trust indeed that 
the time is not far distant, when there will be quick as well as 
cheap travelling throughout India ; but I am sure that the 
way to accomplish this, is not the one hitherto pursued, which 
may indeed give us a few hundred miles of quick transit 
in the course of years, but cannot possibly give us an even 
speed throughout the country ; and even if it could, we 
should still have to set about providing ourselves with 
what is of immeasurably more importance, cheap transit. 
If we were presented with a complete system of high speed 
Railways embracing all India, ^^ at once/^ we should still be 
just where we are with respect to the main point ; viz., the 
conveyance of the great mass of passengers and goods. It was 
very excusable in the original projectors of the Manches- 
ter and Liverpool Railway, to plan it for the carriage of 
goods, as a competitor or substitute for the canals, and 
not surprising, that a suggestion to use it for travelling 
should have been received with a general laugh by the 
Committee ; because they had not then actually tried such a 
means : But for us to start upon this idea, after it has been 
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proved by a 20 years' trial that the projectors were totally 
mistaken^ and after the actual result has been^ that the canals 
although worked at only two miles an hour and without steam 
power, continue to carry 2 million tons of goods, while 
the Bailway carries the travellers and a small portion only of 
the more valuable goods (not tV of the whole) — ^for us to 
set about the opening of an entirely new. country under 
the influence of the same ideas held 20 years ago, as though 
we had no such an example before us, is indeed a most 
strange infatuation. The high speed BaUways in England 
do not, and never can, carry the great mass of the goods- 
traffic of England, small as it is compared with what there 
would be in an immense country like India ; and even if they 
could, it would only be at a cost at least four times as great, 
as the same traffic could be carried by steam canals. 

Nothing can be more certain, than that these BaUways 
will not accomplish that for which they were intended, even 
on the great lines of communication ; that is, to convey the 
whole of the passengers and goods requiring carriage on 
those lines. They cannot convey the whole at any cost, much 
less at the small cost that is absolutely necessary ; and there- 
fore, we have still to consider the whole subject from its 
foundations, just as if nothing had yet been said or done. 

Imagine the manufacturers of Manchester, and the mer- 
chants of Liverpool, deprived of their water communications 
wretched as these are, and left to the mercy of the Bailway 
to carry aU their passengers and at the same time their 
2,200,000 tons of goods ; and, suppose that without a com- 
petitor, the Bailway could carry perhaps at the utmost, one- 
fifth part, at its own price. Who cannot see, that Manchester 
could n0t exist under these circumstances f And yet this is 
exactly what is now proposed, as the grand remedy for all 
the evils of India. 
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Water of India more valuable than gold of Australia. 

The savages of Australia trod upon gold for hundreds of 
years, while they were often in want of food, and always with- 
out a rag of clothing. Very similar has hitherto been the 
state of things in India ; with an unlimited supply of water 
within reach, which would more than provide for every pos- 
sible want, the people of India have been generally barely 
supplied with the necessaries of life, and often so 'entirely 
without them as to perish by hundreds of thousands : whilst 
their European rulers though possessed of this treasure, of 
far greater value in proportion to the cost of obtaining it 
than the richest gold mine in the world, have been unable to 
make their income equal their expenditure. 
•- It seems as if in India, men had universally jumped to 
the conclusion, that because water is immensely valuable, it 
must therefore be immensely costly y without stopping to 
calculate what its cost really is. A person in India in the 
midst of the hot season, naturally forms in his mind an 
idea of the immense value of water ; and it does not readily 
occur to him, that what is so valuable may at the same time 
be the cheapest thing in the world ; just as it was at Port 
Phillip, where the last thing that men were inclined to sup- 
pose, was that many tons of so valuable a thing as gold, 
shoidd be under their feet. 

Our present question then is. What is the comparative 
value and cost of water in India ? We will not stop now 

Y 
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to enquire its yalue for drinking ; that is of course inesti- 
mable^ and the same in so far as it is required to prevent fa- 
mine; but we must content ourselves here^ with a calculation 
of its yalue for those purposes which come within reach of a 
money valuation. 

These purposes are 1st, Irrigation. 2nd, Navigation. 

Irrigation, 

Water may be used in three ways for irrigation. 

1st. For the complete irrigation of a crop which requires 
to be constantly and abundantly supplied, beyond what the 
ordinary monsoons afford. 

2nd. To enable us to grow, at seasons when no rain at all 
can be expected, things that require only a trifling quantity 
of water. 

8rd. * As in the case of sugar, to enable us to grow what 
requires so long a time to nurture, that the monsoon is not of 
sufficient duration. 

The first kind of irrigation, is in this part of the country 
chiefly applicable to rice, of which there are innumerable 
kinds, requiring from four to six months to nurture ; but as 
it is usually in the seedbeds for the first month, and needs 
no water for the last month or six weeks, water is requir- 
ed only during the intervening period of from two to four 
months ; exceptmg indeed a small quantity for the seedbeds, 
which are only one-thirtieth part of the extent of the trans- 
planted crops. As regards rice grown in the height of the 
hot season, the evaporation in the Madras Presidency gene- 
rally, being nearly half an inch a day, it follows, that about 
70 cubic yards a day would be evaporated from an acre of 
rice land, if fuUy exposed to the action of the wind. F.rom 
experience, this does in fact seem to be about the extreme 
quantity required for rice ; and the average required during 
the whole crop, appears to be considerably under this, cyeu 
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in the hot season. Supposing a six months crop ; then^ at 
the rate of 70 cubic yards a day, an acre of rice land would 
require for a four months supply, 8,400 cubic yards. It never 
actually consumes this quantity, it is true ; but it is very im- 
portant that the water should occasionally be changed ; and 
allowing for this and for great waste, we commonly reckon 
7,500 cubic yards as the extreme quantity required for an 
acre. The four months crop of course requires less ; only 
about 4,000 cubic yards ; but it is proportionably less valu- 
able. If grown in the monsoon, a large proportion is of course 
supplied by the rains ; for instance, if 80 inches of rain fall, 
this is equal to 4,000 cubic yards per acre ; but much of this 
is lost, because it falls in too large quantities at a time, and 
therefore runs off to waste. Supposing therefore only one- 
half of this quantity (2,000 cubic yards) to remain available, 
then, reckoning 7,500 cubic yards per acre, there will remain 
5,500 cubic yards to be supplied artificially, for a six months 
crop ; or, we may allow on an average, 5,000 cubic yards 
per acre for the four and six months crops grown during 
the monsoon, and 7,000 for those raised in the hot season. 

The value of an acre of rice land must vary very much, 
according to the nature of the soil and the market price of 
rice ; but inthe Madras Presidency, where the average weight 
of produce is about 1,200 lbs., we may take the average va- 
lue at Rs. 15 (£1-10«.) per acre. 

The produce of unirrigated land is of course much more 
variable, on account of the precarious nature of the rains, a 
large portion of the crop being constantly lost either from 
excess or deficiency of moisture ; but we may take the aver- 
age value of dry crops grown in the rainy season, at lis. G 
(12«.) per acre ; leaving Rs. 9 (18«.) as the difference due 
to irrigation. The additional expenses of rice cultivation 
above that of dry cultivation, are not easily averaged, because 
they consist partly of the interest of money invested in the 
preparation of the land, and partly in the transplantiiig, &c.. 
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but we may at least safely allow an increase of Rs. 6 (12«.) 
per acre, as due solely to the water; which gives 6,000 cubic 
yards for Rs. 6 (12^.) or 800 cubic yards for 1 Rupee {2$,) 
In the hot season more water is consumed, but the crop is pro- 
portionably more valuable ; and if we allow water for rice to 
be worth 1 Rupee (2*.) per 1,000 cubic yards when so used, 
we shall certainly not overvalue it at least as regards this 
part of India. 

The second way in which water may be used, is for the cul- 
tivation of what we call dry grains, in the dry season. For 
this purpose very little water is required ; sometimes little 
more than the moistening of the soil at first, to enable the 
ryots to plough, and to make the seed germinate. One of the 
principal dry grains, cholum, cannot bear heavy rains at all, 
after it is one or two feet high ; so that if rain continues two 
or three days, the whole crop rots as it stands, which frequent- 
ly happens ; but often, it does not get a drop of rain after it is 
a foot high, and then there is an abundant harvest. One of 
the great uses of having water at command, is, to enable the 
ryot to grow his grains at whatever season he pleases, and 
thus secure a good crop : for instance, if the cholum crop 
could be sown after the heavy rains are entirely over, it would 
never be lost, and the very little water required for it, would 
easily be provided. Again, in the height of the hot season, 
when the agricultural population is scarcely at all employed 
to any good purpose, a very small quantity of water is suf- 
ficient to enable them to grow a crop of some dry grain. 
Tens of thousands of acres in the delta of the Godavery 
(where nobody until lately thought of attempting to grow any 
thing in the hot season) are now, in consequence of a sup- 
ply of water being at command, covered with crops of oil- 
seeds and other things ; for with these crops, a fijst watering 
of about 4 inches, or 500 cubic yards per acre, with perhaps 
as much more during the growth of the crop, secures the har- 
vest. Then, the difference between the cost of cultivation. 
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and the selling price of the produce^ is the value of 1^000 
cubic yards of water ; this of course varies greatly, but rec- 
koning it at Rs. 8 (6s.) we find that water is worth in the hot 
weather, about 1 Rupee (2s.) per 830 cubic yards. 

The third kind of irrigation applies chiefly to the cultiva- 
tion of sugar, chillies, &c. ; which require water for a greater 
length of time than the monsoon lasts. Sugar is of course 
a thing of first importance. In the Presidency of Madras it 
is a 10 or 11 months crop, requires water untU within a 
month of being cut, and consumes a very large quantity. 
In the height of the hot weather when quite young, and only 
2 or 8 feet high, it takes 70 cubic yards a day per acre ; 
duriDg the monsoon, when 10 or 12 feet high, it probably 
consumes much more ; and in the cold season when approach- 
ing to ripeness, it will take up 3 or 4 inches of water in a 
few hours. We may therefore reckon that sugar requires on 
an average, (in addition to what it gets from the rains) 50 
cubic yards per acre for 300 days ; or 15,000 cubic yards in 
all. The value of the crop in highly cultivated rich land, 
may be taken at Rs. 120 (£12) an acre, and the cost of cid- 
tivation (including land tax) at Rs. 70 (£7) ; leaving Rs. 50 
(£5) as the value of the water, or 1 Rupee (2s.) per 300 
cubic yards. In the delta of the Godavery, water for this 
purpose used to be raised from the river or from wells, at a 
cost of about 500 cubic yards per Rupee, or Rs. 30 (£3) per 
acre, leaving Rs. 20 (£2) as the profit ; but the price at 
which water is now extensively purchased for irrigation, is 
of course an unanswerable proof that it is worth more. than 
that. Millions of cubic yards of water are purchased an- 
nually in the Madras Presidency, at prices varying from 
1,000 to 300 cubic yards per Rupee (2s.) ; (the cost of rais- 
ing it from wells and rivers, exclusive of the interest of the 
cost of the well and apparatus ;) which is the most clear and 
certain proof of the value of water. 
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It is not necessary here to attempt to estimate the valne of 
water for innumerable other, products^ such as plantains^ co- 
coanuts^ betel> &c.; but I think we are quite safe in reckon- 
ing its value for irrigation even in ordinary seasons in the 
Madras Presidency generally, at 1 Bupee (2«.) per 500 cu- 
bic yards. Of the value of water stored up, in seasons 
when the local rains fail, who can form any judgment ? If 
1,000 cubic yards would secure the crop on an acre <A cho- 
lum, thus providing 1,000 lbs. of food, more than sufficient 
to feed two individuals for 12 months, and in time of scarcity 
to preserve the lives of perhaps a dozen> tiU rain falls ; then, 
every 100 cubic yards of water may be the means of saving 
the life of one person. 

Thus in different ways we attain to a certainty, that water 
when applied to the land is worth (even in ordinary seasons,) 
at least 1 Supee {%s.) per 500 cubic yards ; and as every 
square mile of land in India, receives firom the rains on aa 
average, probably at least f yard more water than is con^ 
sumed in evaporation, the rains supply 2 million cubic yards 
to be stored for use : which at the above rate, (500 cubic 
yards for 1 Rupee) (2^.) would be worth Rs. 4,000 (£400) 
per annum. 

It may be well to add some remarks on the present state of 
irrigation in the Madras Presidency, both in order to show 
what has already been done, and also in order to meet some of 
the principal objections continually urged against this funda- 
mental means of improvement, though refuted a hundred 
times. 

The extent of irrigated land in Madras, is given at 2J 
millions of acres, (exclusive of a considerable quantity of 
free and zennndary lands) which (including the two crop 
lands) may probably produce on an average 2,000 lbs. of 
rice per acre ; and this, at the rate of 1| lb. per head per 
day, would supply food for about 8 millions of people, (ra- 
ther more than a third of the population of the Presidency;) 
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the food for the remaining two-thirds^ and all other agricul- 
tural produce,8uch as cotton, oil-seeds, gram, &c.,being grown 
on unirrigated lands. 

A considerable portion of the irrigated land, however, is 
dependent for water on tanks filled solely by the local rains; 
which being very uncertain, it follows that the supply of a 
proportion of the above quantity of food (for one-third of 
the population) is at all times precarious, and in bad seasons 
often lost. The rest of the irrigated land, amounting to per- 
haps one-half, is supplied either from large rivers or tanks, 
which never fail. Part also of the dry cultivation, {unanr 
gated land) is situated where the local rains have never been 
known to fail ; but other parts again are liable to entire fail- 
ures of the monsoon. 

It will thxiB be seen how very .far we yet are, from having 
such an extent of certain irrigation, as will secure a fiill sup- 
ply of food for the whole population ; which alone appears 
to me in itself an ample answer to those, who from a secret 
dislike of all improvement, are continually expressing their 
dread of extending irrigation. 

A great portion of the present irrigation also requires to 
be ensured by the addition of two classes of works ; 

1st. Channels leading from large rivers, which rising in 
the western ghauts never fail, and have a continuous supply 
for some months. 

2d. Very large tanks to be filled by the flood waters of 
the rivers and thus store up a supply of water for the sum- 
mer rice, in those months when there would otherwise be an 
insufficient quantity. 

Besides thus securing a never-failing supply of water to 
the land at present irr^^ated, we may by the employment of 
the same means on an extended scale, water almost any ex- 
tent of new land. This has reference so far, to the preven- 
tion of actual famine by securing a supply of food to the 
whole population ; but the next point is, by growing food 
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from irrigated rather thaxi dry land^ to procure it at a less 
cost. 

One of the most extraordinary ideas on the subject of irriga- 
tion is, that by means of it too much food will be grown ; and 
thus entail many fancied evils. It seems strange that such 
ideas should be entertained ; but so it is, and they are con- 
stantly being repeated and brought forward. I reply, that 
no body wants to carry irrigation to «uch an extent that more 
food shall be grown than can be consumed ; nor indeed is 
that possible, for no one can imagine, that people will go on 
growing grain for which there are no purchasers : the moment 
men find there is no profit in growing grain, they wiU turn 
to something else. We may just as well be afraid, that the 
country will some day be ruined in consequence of too many 
ploughs berag made. All we want to do is, first, to try and 
place the supply of food beyond the reach of the bad sea- 
sons to which the country is ordinarily liable ; and secondly, 
to secure that food with as little labor as possible. Proba- 
bly two-thirds of the food of the country is at present grown 
on dry land, which even in the most favorable seasons, re- 
quires in order to produce a certain ^quantity of food, three 
or four times as much labor, as irrigated land. Does it not 
seem wonderfd then, that any one should imagine, that the 
country or the treasury will be impoverished, by enabling 
the people to grow food by a less expensive means, even 
when the produce is also less precarious. "We need have 
no fear of extending irrigation too far, not only while two- 
thirds of the people are fed by grain grown on dry lands, 
but also, so long as one single acre of land remains unirri- 
gated. 

It may seem absurd to occupy time in repeating such ar- 
guments ; but it is too certain that even intelligent men are 
often carried away by these fancies, for want of opportuni- 
ties of enquiring into the subject. 

Another form in which the objections to irrigation are put 
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is, '^ What is the use of growing more food than can be con- 
" sumed on the spot, unless there be communications to pro- 
^' vide for its being taken to other markets."* First it may 
be remarked, that the very persons who object to extended 
irrigation when that is proposed, most readily find a reason 
for objecting to extension of communications when that is 
proposed ; and secondly, the substitution of irrigated for dry 
cultivation has, nothing whatever to do with communications. 
The two things are perfectly distinct, so that the argument 
for extended irrigation, is equally applicable to a country 
toithout commimications, as to one with them. 

Let us suppose ten men wrecked on an island, and that 
at first nine of them are constantly employed in procuring 
food for the whole number ; but that after many discussions^ 
one succeeds in persuading them, that it would be best to 
employ their spare tenth day in cutting a channel which 
would enable them to grow food with one half of the labour 
they did before ; so that from this time forward, instead of 
living in the most comfortless way, with a bare subsistence, 
they have five men available to build houses, and do all sorts 
of things conducive to health and comfort. It will surely be 
admitted by all, that this is quite independent of communi- 
cations either in their own island, or with other lands ; and 
we may surely suppose, that our islanders are not so sense- 
less as to go on employing nine of their party in growing 
food, after discovering a way of growing enough to feed the 
whole number, by the labour of only five. Having ac- 
complished this, they will surely next lay the foundation 
of many kinds of improvement ; setting apart a time for 
study &c. &c. and employing some of their party in making in- 
ternal communications, or building a boat to trade with other 
islands and so on. If by communications with another island, 

• Even Mr. Chapman does not hesitate to say that it is perfectly use- 
less extending inigation unless communications were made at the same 
time. 

Z 
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they can obtain some article more easily than in their own, it 
will of course he a farther advantage ; hut this is entirely 
distinct from raising food in the easiest manner. 

Again it is said, that food if plentiftd, is cheaper, and low 
prices endanger the Revenue ; but this is as much as to say, 
that a district containing a million of people out of whom 
800,000 are employed in growing food for the whole on dry 
land, wiU be better able to pay certain Revenues, than if only 
400,000 coidd grow the same quantity on irrigated land. 
How should it be possible, that compelling the people to 
grow food in a more laborious manner, should make them 
better able to pay the Revenue? 

The only way in which men can arrive at such untenable 
conclusions, seems to be this. 

When food is scarce it is dear. 

When food is dear the cultivator can easily pay his tax. 

Therefore when food is scarce, the Revenue is easily 
paid. 

Who cannot see where the fallacy lies in this case ? The 
man who has grain to sell is of course the better for high 
prices ; but high prices exist only because there are few 
who have grain to sell, and consequently high prices imply 
an impoverished state of the community upon the whole y and 
less ability to pay the Revenue. Who cannot see that the 
same reasoning which tends to prove that irrigation should 
be restricted, equally tends to show that there should be no 
irrigation at all ; and much more than this, that all ploughs 
even, should be destroyed? Irrigation is nothing but a means 
of growing food cheaper, that is, with less labour ; and 
ploughs, and bullocks are exacdy similar. If it be to our 
advantage to grow grain with a greater amount of labour, by 
adhering to dry cultivation, it must be still more advanta- 
geous to prohibit ploughs, and when they are gone, to pre- 
yent the people from using hoes or eyen pointed sticks to 
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turn up the soil : for these inferior means of facilitating labour^ 
are exactly the same in principle as the Ganges Canals. 
What an astonishing proof of the wide dijSerence still exist- 
ing between the ideas of old Indians and of real English- 
men, that it should be necessary to say, much more to put on 
paper such things as these ! 

Then again it is said, that grain has at times fallen so 
low in price, as to be almost unsaleable. In reply, we may 
observe in the first place, that if a country be so well sup- 
plied, that in no year however bad, will the food be greatly 
deficient, there must certainly be some years when it wiU be 
superabundant, and prices will consequently fall even dispro- 
portionately low ; especially among a people who having no 
capital, cannot afford to keep some of their grain for another 
year. But which of the two is best ? to have occasional tempo- 
rary inconvenience from low prices, or to have real impove- 
rishment and misery from deficiency of grain, even though 
the few who have grain for sale, may get high prices ? And 
as to supposing that people will continue to grow more food 
than they can consume or seU, one would imagine it impos- 
sible that such a fancy could be entertained. The correct 
mode of reasoning appears to be this : 

Food is grown with less labour on irrigated, than on dry 
land. 

The less labour is required for growing food, the more 
remains for all the comforts and conveniences of life. 

Therefore the whole food of the community should be 
grown on irrigated, rather than on dry land. 

There is such strange confusion of ideas on this subject, 
apparent in innumerable books and papers, that it seems 
very necessary to make one more attempt to place the matter 
in a clear light. The question of facilitating the growth of 
food by irrigation, is perfectly distinct from that of communi- 



180 Manufactufes promoted by growing food with less labour. 

cations, though it is true at the same time, that the full be- 
nefits of irrigation connot be realised without communica- 
tions ; whereas, if there be cheap transit, the people of a tract 
of country possessing peculiar water adyantages, will not 
only grow their own food on irrigated land, but will also 
grow food for other parts of the country less advantageously 
circumstanced in this respect ; and thus, each district will 
grow chiefly food, cotton, or other articles for which their 
climate and soil are best adapted, according to what they 
can sell with most profit, and without reference to what can 
be consumed on the spot. It is self-evident that if a revenue 
be received in bullion, and a part of it is constantly being 
sent away while the district produces none, the people 
must have the means of sending something it does produce, 
to bring back the balance of the bullion ; but what can this 
have to do with the question, whether the inhabitants shall 
grow food on irrigated or on dry land? or how can it 
help to keep up the supply of bullion, to have the people 
growing their food with a greater expenditure of labour, 
rather than with less ? On the contrary, the growth of food 
on irrigated land, does directly facilitate the recovery of 
the exported bullion ; because less time and labour being 
employed in growing food for consumption on the spot, the 
people have more time to spare, for the growth or manufac- 
ture of articles to be sold to those who have superfluous 
bullion, and can also afford to sell at a lower price. 

There are moreover, two plain and visible refutations of all 
that has been said and written, against the extension of irri- 
gation in the Madras Presidency. 

1st. That the only district that has invariably prospered, 
and increased in wealth and revenue, (Tanjore) is the only 
one that has been anything like fully irrigated. 

^nd. That there is at this time a dreadful scarcity of 
food, extending almost throughout the Presidency ; which 
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would not have been the case to the smallest extent, if the 
country had been properly irrigated. 

There is little doubt that in this one year (in spite of high 
prices) there wiU be lost in Revenue and property, a sum 
sujBicient to have secured the country for ever from serious 
deficiency of food, if expended on works of irrigation ; or 
sufficient to have supplied the country with a magnificent 
system of cheap communications. It is estimated that in one 
district alone, there will be a loss of Revenue of 7 lacks, 
(£70,000) implying a loss of property of at least 20 lacks 
(£200,000) ; and yet, when it is proposed to spend 2 or 3 
lacks a year (£20,000 or 30,000) in such a district on Public 
Works, the proposition is considered utterly visionary, on 
account of expense. In fact the loss of 100 lacks (one mil- 
lion sterling) to the Government and people, in Revenue and 
property, has hitherto been considered of far less moment, 
than the direct outlay by Government, of 5 lacks (£60,000). 

In reference to the importance of this subject, as measured 
by the amount of Revenue dependent upon the present irri- 
gated lands, I must first remark, that there is no means of 
correctly ascertaining that amount ; because the Revenue ac- 
tually received (of which alone we have returns) is, in con- 
sequence of the irrigation works being so much out of re- 
pair, very much less than would otherwise be derived from 
the land. The portion at present irrigated (about 2J million 
acres) pays a Revenue of 130 lacks, (£1,300,000) even with 
the present very defective means of irrigation ; whilst the un- 
irrigated land (80 millions of acres cultivated and waste) payjs 
in all only 230 lacks (£2,300,000) ; so that the irrigated land, 
though comprising only about tV of the whole area of the 
country, yet pays rather more than a third of the whole land 
Revenue ; and if the existing irrigation works were only put 
in proper repair, the irrigated land would undoubtedly yield 
an additional Revenue, equal probably to half that at present 
derived from unirrigated land. 
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How remarkable it is then, that works, upon which, so 
much of the Revenue and yet more of the welfare of the 
people depend, should have been thought so utterly un- 
worthy of attention, that 30 years ago only 4 Officers (not one 
fiftieth of the number really required for superintendence,) 
were nominated to take charge both of these works and the 
communications of the country ; and although the depart- 
ment has been constantly increasing since then, there are 
not even now one-fifth of the number of superintendents 
really required. It is evident indeed that there is still no 
right apprehension of the matter, from the fact, that though 
the increase of the Corps of Engineers has been urged by 
every body concerned for more than 20 years past, a Des- 
patch has lately been received from the Court of Directors 
on the subject, speaking it is true of some future augmenta- 
tion, but still avoiding the actual question of immediate in- 
crease to the establishment ; and thus after all the agitation 
of this subject, we are only just where we were 20 years 
ago m this respect. We do not want Despatches saying that 
the Corps shaU he augmented, these we have had I believe 
before ; but what is really wanted, is either an actual and 
immediate increase by 3 Battalions at least, to be filled up 
as fast as Officers can be obtained, or some equally efficient 
provision for the supply of European Superintendents for 
Public Works. The question is not, " Has the increase of 
Engineers been talked of, written about, or promised ?" India 
will never be a bit the better for this system ; it has4)een tried 
for 30 years in this Presidency, and has totally failed. The 
question is ; " Has the number actually been increased ?" lu 
this as in many other cases nothing can be more true 
than the saying, "where there is a wiU there is away." 
There are now about 30 Military Engineers in this Pre- 
sidency ; and besides the Railway Engineers, there are up- 
wards of 80 Officers (not trained Engineers) employed on 
Public Works, but still not one-fourth of the number re- 
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quired to put the country in a decent state within a long 
series of years. Why not permanently -withdraw some Offi* 
cers from these Regiments, for employment of this nature ? 
There ought to be at least a million sterling spent annually 
on Public Works in this Presidency, and we should require 
about 800 Engineers, besides subordinate Europeans, pro- 
perly to superintend such an outlay. Supposing that only 
1 lack (£10,000) a year ought to have been allowed for Pub- 
lic Works in each district ever since we obtained possession 
of it, we are now at least half a million sterling in arrears for 
each district, or 10 millions for the whole Presidency. 

What we now have to do, is, 

1st. To secure an ample supply of food by means of tho- 
rough irrigation. 

2nd. By the same means, to provide for that food being 
grown with a moderate expenditure of labour. 

At present about three out of four of the population are 
employed in raising food, or are dying for want of it, accord- 
ing to whether the season is good or bad ; but before we can 
do much to improve the state of the country, we must so ar- 
range, that 1 out of 4 will be sufficient to provide food for the 
whole without danger of famine, excepting under such cir- 
cumstances as cannot be foreseen. This must be the founda- 
tion of everything, because people must eat ; and so long as 
nearly the whole population are employed in providing food, 
there can be no room for any great improvement in the cir- 
cumstances of the people. 

8rd. We have to provide by communications, ports, &c., 
for the transport of thiags, which can be bought cheaper or 
sold dearer at a distance, than at hand. 

In order to ensure a constant and abundant supply of food 
from irrigated land, for the population of the whole of India, 
we must have 200,000 millions of cubic yards of water stored 
up, for distribution as required over the land ; for which 
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purpose, a capital of about 100 millions sterling would be 
required. This however is only sufficient to enfeure the ne- 
cessary quantity oi food for the present population ; besides 
which, we must of course provide food to meet the wants of 
the rapidly increasing population, as well as water for the 
irrigation of sugar, indigo, and other kinds of produce, 
which would involve a further outlay of suppose 60 millions 
sterling. Further, we have to construct at least 100,000 
miles of low speed communications, which if costing on an 
average only Rs 10,000 (£1,000) a mile, would amount to 100 
millions sterling for the whole; and then there are the 
ports as yet untouched; so that in order to develop the resour- 
ces of the country, we should have no difficulty in spending 
to advantage 300 millions sterling, even without reckoning a 
system of high speed Railways which we must add when we 
have first provided for our necessities^ by ensuring cheap 
food and cheap transit. 

When speaking of the wholefood of the country being grown 
by means of irrigation, we must not be understood to mean, 
that this food should consist entirely of rice ; for irrigation 
may be used for all other kinds of grains, as advantageously 
as for rice. It is worthy of remark, that though under the pre- 
sent system, in the Madras Presidency, many things besides 
rice are grown on land artificially irrigated by the people 
themselves, rice on?y is grown on lands irrigated by means of 
water supplied by Government; for this most remarkable 
reason, that no opening is given for the growth of other 
things, in consequence of the high tax on irrigated land. 
Whilst dry land is assessed at 1 Rupee (25.) per acre, irrigated 
land pays Rs. 10 or 20 (£1 to £2), so that the cultivator has 
no option but to grow the crop which will make the best use qf 
the greatest quantity of water, and yield the greatest amount 
of produce on a certain space. The question withhim therefore 
is not, ^' how can a certain quantity of water" (for the provi- 
sion of which capital has been required) " be employed to the 
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best advantage ?" that is, whether by applying it in large quan- 
tities to a small extent of land as for rice, or in less quantities 
to a greater extent as for other articles of produce ? He pays 
so much per acre, and not so much per cubic yard of water ; 
so the great question with him is of course, how to get the 
greatest quantity of produce out of a small extent of land. For 
all we know, the same quantity of water might be ten times 
as profitably employed on 10 acres of indigo, cholum, or 
oil-seeds, &c., as on 1 acre of rice. This has been a very 
great mistake, and ought at once to be remedied. In most 
parts of the country there is plenty of land waiting to be culti- 
vated, which Government can supply to the cultivator with- 
out outlay ; but all the water Government has to dispose of, 
has cost money. The water therefore should be sold, and 
little more than a nominal rent charged on the land, which 
indeed when the water applied to it is paid for, might be 
entirely free ; and the cultivators would then of course ap- 
ply the water in the way most profitable to themselves, and 
consequently to the community. It is more than probable 
that this system would add a vast amount to the prosperity 
of the community ; by turning to account a vast extent of 
land at present lying waste, and enabling the people to ap- 
ply the water to any crop, and in any way they may find 
most profitable. Indigo for instance, though requiring little 
water, is at present a very'precarious crop, and might pro- 
bably be made prodigiously more profitable, if the cultiva- 
tor had in hand only a comparatively small supply of water 
to provide against an interval in the rains. Each acre would 
require for one good watering, say about 400 cubic yards, 
which would cost the Government only about 3 P. (|e/.) ; 
and if charged at ten times that rate, it would still only 
cost the cultivator 2| Annas (3|e/.) per acre, whilst it might 
make the diflference of securing a crop worth Ks. 5 or 10 
(10^. or £1) which would otherwise be entirely lost, or might 
least at increase the value of a crop by Ks. 2 or 3 (4 or 6^,). 

A 1 
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A little experience of this kind, would no doubt lead to much 
better arrangements about the distribution of water than we 
haye at present ; but at any rate it is not to be imagined^ 
that we are to continue the slovenly, wastefid system hitherto 
pursued. 

It must be borne in mind farther, that the benefit of irri- 
gation is not merely in moistening the spot of ground to which 
water is led ; this is only a part of the subject, for water 
not only assists the growth of a plant as far as moisture 
is concerned, but further actually conveys to it a large 
portion of the nourishment it requires, even when the water 
flows off nearly clear from a tank in which it has deposited 
most of the matter brought down from the uplands in a state 
of suspension, and retains only what is chemically combined 
with it ; and this is proved by the fact that in general such 
irrigated lands are not manured. But in the case of land 
irrigated from river channels, the benefits derived are of 
course much greater ; for as the water reaches it without 
having been stationary at all, a large quantity of the richest 
manure is carried in a state of nearly mechanical mixture 
with the water, and deposited on the land ; and the conse- 
quent saving of expense in cultivation is enormous. Lands 
in Tanjore have thus borne two white grain crops annually for 
centuries, without any other manure. Supposing that 1 mil- 
lion cubic yards of water per hour are distributed by means 
of the Godavery works, then, probably 1,000 tons of solid 
manure are every hour deposited on the land, without the 
cost of either carriage or of spreading ; and we leave the 
farmer to calctdate the value of this. Now the Godavery 
actually conveys to the sea about 150 million cubic yards 
of water per hour, in a high fresh, containing probably 
160,000 tons of manure ; and if we value it at only one- 
tenth of that of Guano, we find that manure to the value of 
£160,000 per hour, or S J million sterling per day, is con- 
stantly being carried into the sea. Land is even made by 
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this process ; that is, worthless land thus irrigated from ri- 
vers, is in a few years converted permanently into land of 
the highest fertility. 

Again, every square mile of irrigation is a benefit to the 
whole neighbourhood, both by moderating the tempera- 
ture, and causing dew ; and thus also every mile of canal, 
independent of the irrigation from it and the transit by it, is a 
public benefit as contributing to the means of supplying water 
and forage for cattle. . In most parts of India, during the dry 
season, the cattle have to go several miles for water ; and this 
at the time too, when they can scarcely find any thing in the 
shape of herbage to eat. 

I may here also speak of the use of water in cotton culti- 
vation ; Colonel Grant, Major Lawford and others have tes- 
tified to the excellent efiect of irrigation upon this crop, 
and there can of course be no question, but that the cot- 
ton is constantly comparatively deficient in produce, for want 
of water at some period of its growth. I have shown that 
the cost of fully supplying the Godavery Delta with 
water, providing for one or even two crops of rice and re- 
serving a considerable quantity of water for the rest of the 
year, will be annually only about 3 Aimas (^t^d.) per acre ; 
supplying about 8,000 cubic yards. One watering of an 
acre when the land is very dry, may be taken to require 
250 cubic yards (2 inches depth of water), so that to pro- 
vide one watering for a crop of cotton would cost about tV 
part of (4Jrf.) somewhere about jd. ; and if this increased 
the crop to the extent of one-tenth, making an addition of 
suppose 10 lbs. of cotton (worth on the spot Is, Sd.) then the 
benefit derived,would be worth 1 15 times the cost of the water. 
I need not here go into further detail about this ; but if the 
papers of the American cotton planters employed in India 
be examined, it will be seen how strongly they insist upon 
the deterioration in the quality of cotton, as well as deficien- 
cy in quantity, caused by drought. 
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Navigation, 

We may next estimate the value of water for navigation. 
There are three ways in which water may be so used, 
1st. In keeping the rivers navigable. 
Snd. In supplying canals which are kept on a dead le- 
vel, so that the only consumption of water is in evapora- 
tion, and lockage.* 
3rd. For flowing canals. 

As the use of water for the artificial supply of rivers for 
navigation, is not in practice in England or America, and 
has never (so far as I know) been even suggested in Engi- 
neering works^ in those countries, until of late by Mr. Ellet, 
in his admirable papers on the navigation of the Mississipi ; 
it will be necessary to go as fully into it here, as our present 
data will allow. I should mention, that I remember many 
years ago hearing, that in Bussia some rivers are made 
navigable upon this principle, though only in an imperfect 
manner. Water stored in lakes or reservoirs, is discharged 
at certain fixed intervals into the streams, so as to give a 
flush for a few days, which is taken advantage of by the 
boats which have previously been collecting in the line of 
iiavigation ; and this is precisely the plan I would propose, ex- 
cepting that the supply should be made constant. That this 
plan should never have been adopted in England, is perhaps 
owing partly to the considerable fall per mile which the 
risers there generally have, and also to the value of land 
and consequent expense of reservoirs ; but is more proba- 
bly owing to the idea never having occurred to Engineers 
there. Mr. Ellet seems to have been the first to suggest the 
plan in America, and whether it has yet been acted upon I do 
not know; but his report is one of the ablest papers ever written 
by an Engineer, and will one day assuredly be duly appre- 
^fc^ciated. In a lake country like Wales and others, there are 
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peculiar facilities for such an undertaking ; because, by clos- 
ing the mouths of the lakes, large bodies of water may be 
retained at a comparatively small cost ; and in this way, it was 
suggested by an Indian Engineer some years ago, to improve 
the Severn navigation. In Van Dieman's Land the experi- 
ment was tried many years ago, by placing a slight dam at the 
mouth of one of the innumerable lakes there, so as to secure 
during the summer a better supply of water for the mills situ- 
ated on the river that flowsfromthe lake. Avery complete work 
of this sort was also executed in that Island (at the suggestion 
of an Indian Engineer) at the head of another river ; a large 
lagoon situated high up in the hills, being dammed up by a 
high and strong earthen bund, furnished with a sluice, so as 
to form a tank, and secure a very considerablebody of water. 
In that part of the Island the fall of rain is extraordinarily 
small, and the river issuing from this lagoon was always 
dry for five months in the year, and sometimes had scarcely 
any water in it, even in the winter ; but since the year 
1889, (when the bUnd was built) till it was last heard of, in 
1848, the river had never been without a large stream in it, 
and in one year when there was an almost total failure of 
rain, the supply of water from the tank was sufficient to 
keep up the stream through a whole winter and following 
summer, with scarcely any other accession of water. 

This mode of improving the navigation of Indian rivers, 
has been singularly lost sight of ; and what makes it still 
more remarkable, is, that the abstraction of water from na- 
vigated rivers for purposes of irrigation, to the endangering 
of the navigation, has to a certain extent roused attention to 
the subject ; so much so, that a few years ago an experiment 
was made in the Jumna, to try what eflFect the abstraction of 
the water had upon that river. By merely closing the canals that 
lead from it, for four days in the dry season, the water in the 
river was raised 1 J feet, and would probably have risen more, 
had the canals been kept closed for a longer time ; since it ap- 
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peais £raaft thediagnmsgiren intlie rqportpublishjed^that the 
lirer coiitiDiied to nse up to the last nMMiiaiit before it began 
to fidl sgam, im conseqiienoe of the canals being le-opened. 
Had the cmab been k^ closed sufficiently long, the riyer 
-yottldhaTeimuTnfd stationary fa a time, when at its highest. 
The qnandty tnmed into it, was about ^ a million cubic 
yards per hoar, showing that 18 mfllions of cnhic yards a day 
or 960 milliotts a mondi, would in the low state of the rirer 
kiTe affijided an addiiiottal depth of \\ feet ; and supposing 
the rxTcr to haTe had 2 feet d^th in its preyious state, this 
aiii-iidocjl depch wodd make the dilfa ence between a 
I scaorceiT nar^ahley and one quite arailahle eyen for 
XLb is a h^^h- io^ortant experiment, as giving 
C;ie poisidTe e& c i of a ks>wn quantity of water in an ordi- 
nary T^^^» irrer of a certain siae ; but it is unfatunate that 
a:c cbwrri;:icfts were s&adeats to the effect of thb addition, in 
t2i( Gaxres be»;w die ojrsfTrare of die Junma. No doubt 
WwrT«r:2aeedSectwcM£id not hare been less tibanf of a foot on 
ttie isf^t^ cc the main rrrer ; fa although dielower Gianges 
k m^xca w>»» xs$ i£l per mile k less dian diat of the Jum- 
nuk TVf report ^* this experiment k published in the pa- 
pers c^" the JUra n^eadency ; but one reason probabty, why 
e^nem ^k did »M awaken attention to diis most in^ortant 
$cL>fx^:t^ k« d;^ pciblic artcntion in England has of late 
TinjK Ve«a wholly absorbed by railroads as means of com- 
itxiicacMtt;^ aaid &e impreKidn upon people's minds gene- 
rally^ js^iev^n ^rpiNa&^Ke of many Engineers, has been that 
wir kaY« oome^ fa rrer wiih internal water communication, 
aa^i ^1^ railn^Ms have cntirdy taken thdr place. This idea 
is^ kw^^rvv^nr^ eiriintLy widiout £>undation ; for railroads pro- 
WKy ne^^nr can $Q:;riST ^^ place of water communicatioii, 
V^^iut^$«e « fa ^ y^ appears the cost of working diem 
vul fa ex^^^I vus of a^Ti^rsiife rixer^ oar canals. Bail- 
"iTKx^ >^«3;;s^^c <va>»>I wi:h caa^ik in cheapneaa. eyen where 
u.cy ki^xt us^ SBtttsdwt ^^42JU« ^T^ diem of steam 
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power ; and steam canals^ sucli as are now in use in 
Canada and the United States, are worked so cheaply as to 
leave scarcely any possibility of railroads ever competing 
with them in this respect ; which is the main point as regards 
the great mass of traflB^c everywhere. 

It is firom a misapprehension on this point, I conclude, 
that even when the subject was so nearly brought forward, 
in consequence of the canals in the N..W. being led off 
from navigated rivers, it still escaped thorough investigation ; 
although a few minutes' calculation would have shown, that 
the subject was well worthy of the closest scrutiny. The 
Ganges is the grand artery of Bengal and the N. W. Pro- 
vinces, and upon cheap transit by means of it, hangs the 
whole present state of things there. Not a tenth part of 
the goods carried down it, could bear the cost of 500 miles 
of land carriage, nor even the doubling of the present cost 
4 P. (|rf.) per ton per mile ; so that without this cheap line, 
the trade of Calcutta and the Revenue of Bengal and the 
North West, would fall to a small fraction of what they 
now are. 

We will now proceed to form an estimate of the value of 
water for the navigation of rivers, from such data as we 
have ; beginning with the Jumna, as we have already an ap- 
proach to an experiment, in the effect of a certain quantity 
of water on it. It is stated in the railway pamphlets, that 
the traffic above Allahabad is 1 million tons a year ; and if 
we take this as equally divided between the Jumna and 
the Ganges, or 600,000 tons to each, and reckon the 
present cost of transit at 4 P. (^d,) per ton per mile, and 
the mean distance of transit, at 300 miles, it will be found, 
that a sum of SO lacks (£800,000) is annually paid 
for transit on the Jumna. But additional water thrown 
into the Jumna also raises the Ganges, and the cost of 
traffic on that river below the confluence, (calculating about 
8,000,000 tons for 550 miles at 4 P. (id.) per ton per mile,) 
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amounts to about 280 lacks (2^ million sterling). If this 
traffic were equally distributed over the whole 1,200 miles of 
navigation from Delhi to Calcutta, it would give IJ milr 
lion of tons carried the whole distance at a cost of Rs. 18,000 
(£1,800) per mile ; and if we suppose half of this to be 
carried during the six driest months, when the river is inju- 
riously low, we have 600,000 tons, carried the whole dis- 
tance ata rate of Es. 12,600 (£l,250)per mile ; or onthewhole 
length of navigation, a total of 1^ million sterling, affect- 
ed by the state of the river. Any increase or diminu- 
tion of depth, which affected the cost of transit to the 
extent of 1 P. (|rf.) per ton per mile, (one-fourth of 
the present rate,) would therefore increase or diminish 
the sum expended on transit, to the extent of nearly 
£400,000, or 40 lacks a year. So important is this mag- 
nificent line of navigation ; but this difference of rate of 
transit would in reality produce a much greater effect than 
shown by this sum of money, in so far as it would materially 
increase or diminish the amount of traffic. Many kinds 
of goods which would be worth moving, if carried at 4 P. 
(i^O P®^ ^^^> or Rs. 20 (£2) for the whole average distance 
of 950 miles, woidd not bear a charge of 5 P. (f rf.) a 
mile or Rs. 25 (£2-105.) for the whole distance ; and on the 
other hand, many things that are not worth a transit cost of 
Rs. 20 (£2) a ton, would afford a merchant an ample pro- 
fit, if carried at Rs. 15 (£1-105.). So immense is the effect 
of the cost of transit indeed, that a difference of 1 Rupee 
(25.) a ton, on a distance of 1,000 miles, would often be 
sufficient to turn the scale, and render an article saleable at 
a distant market, or otherwise. 

The question then remains. What increase of depth of 
water, is sufficient to effect a diminution of one-fourth, or 
1 P. (gc?.) per ton, in the present cost of transit ? Suppos- 
ing the Jumna to be on the average of the six dry months, 
2J feet deep at the shaUows, and that the above quantity of 
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water (12 millions of cubic yards a day, or 360 millions a 
month) raised the river 1 foot on an average of the same 
time, (thus providing a depth of 8J feet) this may fairly be 
supposed to allow of the boats carrying double what they 
would, when drawing only 2^ feet ; and a double load on the 
same boat, would of course nearly, if not quite, halve the 
cost per ton of working it, for besides the additional load, 
there would be the advantage of much less delay and risk 
from running aground. In the Ganges, the diflference of 
depth would be less, perhaps on an average about J foot ; 
but we shall be within the mark, if we calculate that this 
addition of water would reduce the cost of transit by one- 
fourth, making a difference of 1 P. (|rf.) per ton per mile, 
and producing a total saving of 40 lacks (£400,000) a year, 
besides all the profit in the new traffic created by the reduc- 
tion of rates. The quantity of water required (as above) to 
produce this effect, is 12 millions of cubic yards per day for 
180 days, or in all 2,160 millions of cubic yards ; and this 
divided between 40 lacks (£400,000) gives 540 cubic yards 
per Rupee (2s.). But this is certainly a very low estimate ; 
and in the case of the Ganges and its feeders, we may there- 
fore confidently reckon water worth 1 Rupee (2s.) per 500 
cubic yards. 

Let us now take another river. The Godavery is at present 
not navigated at all by boats, owing mainly to the uncontrolled 
powers of the petty Zemindars on its banks throughout the 
Hyderabad Country, who assume the right of demanding dues 
on every thing, that passes ;* arid the vexations thus endured 
by the owners of timber and bamboos rafted down the river, 
axe quite enough to prevent any traffic by boats. It has 
however at a previous period been navigated for six months 
in the year, viz. jfrom the middle of June to December ; and 

* In the late voyage of a Cargo Boat, eight or ten of these Zemindars 
demanded tolls, one of them to the amount of SO per cent, on the value 
of the Car^o, and this is not at all the limit; they take upon themselves 
the authonty tp demand as much more as they please. 

S 1 



194 Importance to trade of Godavery navigation being open. 

probably during this time there is never less than S feet at 
the shallows, as far as Wooni on the Wurdah, 400 miles 
from the sea. In December there is an average flow of about 
600,000 cubic yards per hour ; and when the river is at the 
lowest about 100,000. To keep up a depth of 8 feet 
throughout the dry season, would probably require an aver- 
age addition of 400,000 cubic yards per hour ; or for the 
six months 1,800 millions. Our data at present are far from 
sufficient to enable us to calculate with certainty, but we 
shall probably be quite safe in allowing that 3,000 millions, 
would give at least 700,000 cubic yards per hour, throughout 
the year. 

The traffic from the upper part of the basin of the Goda- 
very towards Bombay and the Ganges, appears from the 
statements given by the Railway Engineers, to be at least 
100,000 tons a year, of goods merely seeking the cheapest 
access to a port; and which would consequently be all carried 
by the Godavery, if the navigation were open. In such a 
case as this however, it is evident, that the present amount 
of traffic cannot in the remotest degree indicate the amount 
of traffic there would be by the river, if easily navigated. 
At present, goods axe either carried from the upper part of 
the Godavery basin to Bombay, over 300 miles of land, at 3 
Annas (4Je?.) per ton per mile, equal to Es. 56 (£5-12s.) per 
ton for the whole distance ; or else conveyed 400 miles by 
land to the Ganges, at about Rs. 70 (£7) per ton for the whole 
distance, and thence by the latter river 600 miles to Cal- 
cutta at 4 P. (id.) per ton per mile, or Rs. 12 (£1-4^.) per 
ton for the voyage ; making a total from Berar to Calcutta, 
of about Rs. 80 (£8) a ton. On the Godavery, if that navi- 
gation were put in order, the cost would be only about 2 P. 
{ld.)'pei ton per nule, or a total charge of nearly Rs. 6 (10^.) 
per ton, for carriage from Berar to the Port of Coringa. 
And if to this we add an average of 30 miles of land car- 
riage (which would t^e ia 9, great range gf CQWitry) it 
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would add only Rs. 5J (10^. 6rf.) per ton ; so that the total 
charge would be not more than Es. lOJ (£l-0-6rf.) per ton, 
about one-seventh of the present average cost of carriage to 
Bombay or Calcutta. If the river were opened, no doubt the 
land communications leading to it would soon be improved, 
and the total cost reduced much below this ; but I take the 
cost by land as at present. Now if instead of a traffic of 
100,000 tons, we suppose 600,000 tons to be conveyed at 
this reduced rate of one-seventh of the present cost of transit, 
then, calculating the saving at only Rs. 50 (£5) a ton, there 
would be a total of saving, 250 lacks (2J millions sterling) 
a year ; which divided by 450 miles of navigation, wotdd be 
Es. 65,000 (£6,600) per mile; and supposingthathalf of this 
traffic were carried during the six months of the year when the 
river is now navigable, it would still leave half that sum oir 
Es. 27,500 (£2,750) a mile per annum, as the direct saving 
effected by throwing water into the river. Besides this, a 
great portion of the other half also should be credited to the 
improvement, because the keepiag the river navigable 
throughout the year, would be the principal thing to lead to 
its navigation generally ; and we may therefore safely allow 
Es. 36,000 (£3,600) per mile as the value of the water ; or 
140 lacks (nearly IJ millions sterling) a year, for the whole 
distance of 400 miles. 

If we require (as above calculated) 3,000 millions of cubic 
yards of water thus to improve the navigation of the Godavery, 
this, divided among the 140 lacks (1 J miUions sterling) saved, 
gives 200 cubic yards per Eupee (2s.) against 600 cubic yards 
per Eupee (2^.) calculated as the value of additional water 
in the Ganges ; which is not out of proportion, because the 
whole traffic of the Godavery basin being at present carried 
by land, the saving by water-carriage is of coarse much 
greater, even on a smaller amount of traffic. 

We may next try to calculate the value of water used for 
navigation, in an ordinary canal. We haye some data for 
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the cost of a canal, in the case of the Ganges project, where 
860 miles of canal varying from 60 to 10 yards wide, and 
from 10 to 6 feet deep, is expected to cost 160 lacks 
(£1,600,000) or about Es. 20,000 (£2,000) a mile. This 
canal has very few locks ; but it has some very heavy Works 
near its head. From this, as well as from general experi- 
ence in Hydraulic works, I think we may safely allow, that 
a vast extent of complete steam canals 25 yards broad and 
3 deep, with locks, to admit screw steamers of 800 tons, 
might be executed in India at Rs. 16,000 (£1,500) a mile- 
There are of course tracts of country where they would 
cost much more than this ; but we need only at present oc- 
cupy ourselves with those where such^works could be exe- 
cuted, without excessive expense. We may take for exam- 
ple the line connecting the two coasts of the Peninsula, 
from Negapatam in Tanjore, to Ponany on the West Coast, a 
distance of 360 miles, one of the most important lines that 
could be found. 

1st. As passing through a vast population, having near 
its line, towns of 20,000, 80,000, 60,000, 100,000 (Trichi- 
nopoly)and perhaps 40,000 (Coimbatore) inhabitants ; so that 
within 50 miles on either side, there are probably 4 millions 
of inhabitants. 

2nd. As connecting two coasts, each of which are closed 
to trade for about three months of the year ; but at different 
seasons, so that by means of very cheap water transit be- 
tween the two, the produce of one coast could be shipped at 
the opposite coast, at that season when the one is open to trade 
and the other closed. On this line there is not a single seri- 
ous Engineering obstacle ; there is an ascent of about 900 
feet to the water shed, which would require, on each side 
about 90 locks, or nearly one in two miles; but near the water 
shed, they might be placed by two or three, together. They 
would cost about Rs. 10,000 (£1,000) for every 10 feet of lift, 
or about Rs. 5,000 (£500) a mile. The excavation, &c., on 
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this easy line, could be done at a cost of Es. 10,000 (£1,000) 
a mile; making in aU Rs. 15,000 (£1,500) a mile for 
the whole length of canal. If the locks were 150 feet 
long by 15 broad, the water consumed by them, allow- 
ing a traffic of 300,000 tons- (1,500 boats of 200 tons 
each,) at 1,000 cubic yards per lock-full, would be 1|^ 
million cubic yards ; or 4,000 cubic yards per mile of ca- 
nal. And the consumption of water by evaporation, al- 
lowing a breadth of 25 yards, at 2 yards per annum, or 
an average of i inch a day throughout the year, would 
be 25 X 1,800 X 2 = 90,000 cubic yards per mile, or in- 
cluding leakage, say 100,000 cubic yards per mile. The 
loss by leakage would however be very small ; for in the 
Peninsula if good slopes are allowed, tanks and channels be- 
come soon puddled by the sediment from the water. If the 
traffic were 300,000 tons a year, (which it would certainly be 
on this line, including the immense passenger traffic there 
would be,) then, taking the present cost of carriage at 2^ An- 
nas (3|rf.) per ton per mile, and the charge on the canal at 
1 P. (|rf.), the saving in transit by the canal would be Es. 46,000 
(£4,600) a year, for a consumption of 100,000 cubic yards 
of water, or 2 cubic yards per Eupee (2s.). But in this case 
there would be required for the canal, a capital of 1 Eupee 
(2s.) for every 5 cubic yards of water ; in addition to the 
cost of storing it. 

Though these calculations are far from showing accurate- 
ly the value of water for different piirposes, yet they un- 
doubtedly give it sufficiently near for our present purpose, 
viz. to show that it^ value is extraordinarily high as compar- 
ed with its cost ; which last we now proceed to estimate. 

There are two methods of obtaining a command of water 
for irrigation, &c. ; 1st, by diverting it from rivers, by means 
of weirs, and channels ; 2nd, by damming up small streams 
with earthern bunds, and thus forming tanks, in which it is 
stored up during the local rains. 
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Godavery Irrigation, 

We have a good instance of the first mode, in the 
Godavery works. Up to the present time about 18 lacks 
(£180,000) have been spent on these works, (besides annual 
repairs,) and probably 7 lacks (£70,000) more, in all 25 lacks 
(£250,000) will complete the whole undertaking, includ- 
ing the making all but the very small channels navigable ; 
so that there wiU be about 1,200,000 acres irrigated and 
drained, and almost 1,000 miles of good navigation. The 
total cost of the water so distributed, may be thus estimated. 
4 per cent, on 25 lacks (£250,000). .Ks. 1,00,000 (£10,000) 
Repairs and management „ 1,20,000 (£12,000) 

Total annual expense, ,R s. 2,20,000 (£22,000) 

The total quantity of water distributed for this sum, will be 

as below. 

1,200,000 cubic yards per 

hour for 5 months 4,300 millions of cubic yards. 

400,000 cubic yards per hour 

for 7 months = 2,100 „ „ „ ,> 



Total per annum. 6,400 millions of cubic yards. 

This divided between the above Rs. 2,20,000 (£22,000) 
gives 30,000 cubic yards per Rupee (25.). But this includes 
the cost of both irrigation and navigation ; and if the be- 
nefit of the latter be only one-fourth of that of the former, 
it wiU leave the cost of the water for irrigation at about 1 
Rupee (25.) per 40,000 cubic yards, against from 300 to 1,000 
cubic yards per Rupee (2^.) for its value. 

We may observe that there cannot be much room for er- 
ror in this calculation ; because the works are now so far 
advanced as to enable us to form a very fair judgment of 
their total cost. 
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Who can be surprised at Hydraulic works being profitable 
both to Government and the people, when we find that the cost 
of the water is only in part of its valiie ! It must be remem- 
bered that this water is applied to the richest alluvial land, 
and that in the freshes it comes down loaded with such a 
rich sediment, as perfectly to renovate the land annually. 
In Tanjore the land has borne either one or two crops of 
rice annually, for centuriejs, without any manure ; although a 
great part of the soil is of very inferior quality. 

The Godavery is it must be allowed, a case of river irri- 
gation on a very large scale, and gives perhaps the lowest 
rate at which water could be obtained for irrigation in this 
way. The works are however heavy ; the weir having a 
clear water way over it of 2^ miles broad, besides six large 
sets of sluices, S locks, wingwalls, &c., in a river with a 
bed of loose sand, and 29 feet deep in the freshes. The 
three main channels wiU together have a breadth of about 
130 yards at their heads, and there wiU probably be 1,500 
miles of channel, 5,000 irrigating sluices, and 50 locks, be- 
sides small weirs, aqueducts, tunnels, bridges, groynes, &c., 
to restrain the river. 

Tanks. 

The cost of obtaining water by the second means, viz., by 
constructing tanks to collect it during the local rains, may 
be shown thus. 

It is evident that if the fall of the country be only 8 feet a 
mile, which is much above the average fall in India, a bund ten 
yards high would retain water, of a breadth at the surface of 
nearly 4 miles or 7,000 yards ; and as its mean depth would 
be half of that at the bund, the quantity of water stored per 
running yard of bund, would be TfOJ^Li? = 35,000 cubic 
yards. This is. the simplest form of the question. In prac- 
tice, sites for tanks would always be chosen where the 
form of the grgund asisisted the operation i that is^ where a 
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natural rise or a lull, would form part of the bund ; and allow- 
ing that with such assistance, the capacity of the tank in 
comparison of the length of the bund would be doubled, 
(which is probable) this would give 70,000 cubic yards for 
every lineal yard of bund. To retain water ten yards deep, 
would require a bund about 13 yards high, 6 yards broad at 
the top, and 60 at bottom, containing about 400 cubic yards 
of earth for every running yard, which in the Peninsula 
would cost about 1 Anna (l^rf.) per cubic yard, or Ks. 25 
(£2-10^.) per lineal yard of bund. This must be lined with 
loose stone at a cost of about Ks. 5 (10^.) for 10 cubic yards 
(at i Rupee (1^.) per cubic yard) which added to the above 
BrS. 25, makes up Rs. 30 (£3) per yard lineal of bund. To 
this must be added something for a waste weir and sluices ; 
suppose Rs. 10 (£1) makes a total of Rs. 40. 
The annual cost would then be, as below, 

Rs. A. £ 5. d. 
4 per cent, on Rs. 40 (£4). ... 1 10 (0 3 3) 
Repairs, &c. at 2 per cent. ... 13 (0 1 7J) 

Annual cost per yard of bund.. 2 7 (0 4 10^ ) 

or about Rs. 2J for 70,000 cubic yards of water ; equivalent 
to 28,000 cubic yards per Rupee (2^.). 

If the whole of the water is to be used for one crop of 
rice, or in a time little longer than the rains last, we may 
safely add to its contents 50 per cent, for the water that will 
be added after it is first fiHed, to replace the water drawn 
from it for irrigation. This will therefore make the cost 
Rupee 1 (25.) for 42,000 cubic yards. 

But if , as in the case of large tanks from which irrigation 
is carried on all the year, an allowance is to be made for 
evaporation, we may reckon that the gain by refilling dur- 
ing the monsoon, about balances the quantity withdrawn. 

Every square mile of country gives as above shown 2 mil- 
lions of cubic yardis of water ; and consequently for a tank 
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containing 100 miUions, (the capacity of the Veranum tank 
in South Arcot,) the drainage of 50 square miles or an area of 
7 miles square, "vrould be required. 

Ganges Irrigation. 

Let us next see what the cost of water is in the N. W, 
Provinces. 

According to Captain Baird Smith's estimate, the cost of 
water for irrigation there, is as follows. 

The Ganges canal is estimated to cost 160 lacks (£1,600,000) 
and to supply 900,000 cubic yards of water an hour, or 
8,000 millions per annum, which would show an expendi- 
ture of capital of 1 Eupee (2*.) for 500 cubic yards per acre ; 
and if we allow 4J lacks (£45,000) a year for current 
expenses (7rf. per acre) the actual cost of water at the pre- 
sent rate of interest will be as follows : 
4 per cent, on 160 lacks (£1,600,000) Rs. 6,40,000 (£ 64,000) 
Annual expenses „ 4,50,000 (£ 45,000) 

Total RsTriO,90,000 (£1 09^00) 

which divided among 8,000 miUion cubic yards, gives 7,300 
cubic yards for each Rupee (2#.). 

The cost of the Western Jumnd canals has been (as appears 
from the same authority) 12 lacks (£120,000) for a supply of 
800,000 cubic yards per hour ; and the current expenses are 
Ks. 90,000 (£9,000) per annum ; showing the cost of water 
to be as below. 

4 per cent, on 12 lacks (£120,000). . Rs. 48,000 (£ 4,800) 
Annual expenses „ 90,000 (£ 9,000) 

T otal Rs. . 188,000 (£13,800) 

which, divided between 2,500 million cubic yards, gives 
18,000 cubic yards per Rupee (2«.) 

The cost in the N. W. is therefore from 7,300, to 18,000 cu- 
bic yards per Rupee (2^.) against about 27,000 cubic yards 

G 1 
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per Rupee in Rajahmundry. The cause of this excess of co&t 
in the N. W. is partly from the diflFerence in the nature of 
the works necessary there to lead the water to the surface of 
the land ; and partly from the works being executed upon a 
more expensive plan. 

Of the cost of water in the N. W. if obtained by means of 
large tanks, we have no account, as such works have not yet 
been executed by our Government ; and I have no calculation 
of the cost and capacity of the small tanks constructed in that 
part of the country in former years. I think however that in 
a country with so moderate a fall as that part has, water could 
be stored in tanks much more cheaply than it could be drawn 
from the river ; but this would involve the great disadvan- 
tage, that the tanks would not suffice to prevent a famine, 
unless a supply was always left in them sufficient for the 
second year, in case of a failure of the local rains, and for this 
purpose it would be necessary to make them of a capacity 
to contain about three times the quantity required to irri- 
gate the lands dependent on them for one year, so as to pro- 
vide for two years consumption, as well as for the great eva- 
poration there would be in a year of drought. If however 
these tanks could be made to retain water, at a cost of 22,000 
cubic yards per Rupee (2^.) they would still be as cheap as 
the Ganges canal irrigation works ; and would have the im- 
mense advantage over the latter, of leaving the river naviga- 
tion entirely uninjured (except in the case of a drought) ; 
which is the most important part of the whole question. 

Ganges Navigation. 

When we take into consideration the river navigation in 
calculating the cost of water in the N. W. it entirely alters 
the case. In the above calculation of 7,300 cubic yards per 
Rupee (2s.), we suppose that the water while in the river is 
of no value ; but in estimating the value of water for naviga- 
tion in the Ganges, we find, as above ishown, that it is proba- 
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bly worth not less than 1 Rupee (2s.) per 500 cubic yards. 
But indeed, the real value of the water for this purpose can- 
not be correctly calculated. It is not merely that the diminu- 
tion of water in the river, would add a million sterling to the 
cost of transit of the present traffic; but that such an increase 
of cost would destroy a very large proportion of the trade. 
If the present traffic is on ah average IJ millions of tons, and 
the average value of the goods is Rs. 100 (£10) a ton, the total 
value is 15 millions sterling. An increase of one-fourth in 
the cost of transit, say from Rs. 20 to 25 (from £2 to £2-10*.) 
might very possibly take off the profit of one-half the goods, 
or reduce the traffic by one-half; say to the amount of 7 J mil- 
lions sterling. It seems highly probable that the profit on 
one-half of the goods does not exceed Rs. 5 (10^.) a ton. 

When therefore we add to the cost of leading the TSf'ttCf' 
from the river, its value for navigation, it seems almost cer- 
tain, that its abstraction from the' river, is, excepting in case 
of famine, the gain of a loss unless the canal were continued 
to Calcutta ; but this point must be further considered here- 
after. 

Captain Smith further supplies the following data for es- 
timating the value of the water in the N. W. 

He reckons the increase of produce due to irrigation at 
6401bs., or lOJ bushels per acre for one crop ; making, at the 
rate of f Rupee (l5.-6rf.) per bushel, Rs. 8 (16^.) in all; and 
allowing a similar increase for the other crop, we have a total 
of Rs. 16 (£1-125.) per acre per annum; and as the consump- 
tion of water is | cubic yards per hour, or 6,000 cubic yards 
per annum, the value of water would be 1 Rupee (2^.) for 400 
cubic yards, supposing that the irrigated cultivation entails 
no more expense than that of land not irrigated. No data 
are supplied on this point ; but even if we allow for the ex- 
penses of cultivation so large an addition as Rs. 6 (12^.) per 
acre, it would still give the value of wiater at 600 cubic yards 
per Rupee (2^.). There is however a difficulty here, for the 
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Goyemment water rent is only 1 Rupee (2«.) per acre, and 
if we reckon tl^at there is a clear annual profit to the culti- 
vator of Rs. 10 (£1) per acre, the Government charge seems 
to be disproportionately small ; and irrigated land having so 
great an advantage over unirrigated land, it would appear 
as if there could be no competition between the two. 

Upon these data however, we have 600 cubic yards per 
Rupee (2«.) as the value of water for irrigation in the N. 
W. Provinces, against 600 cubic yards per Rupee (3^.) in 
Madras. 

Ganges Oanal Navigation, 

We have now to reckon the additional value given to 
the same water, by its being used for navigation in the 
canal. If, as originally planned, the canal be continued 
to Allahabad, there will be 450 mUes of navigation in one 
line. The present traffic by the river is estimated at 1 million 
tons, and the cost is about 4 P. (Irf.) per ton per mile ; which 
makes the total expenditure in transit on this line, amount to 
90 lacks (£900,000). I have no doubt that in the canal, with 
towing paths and a current in the direction of the main trade, 
andanampk depth of water so that large vessels could be 
used, the cost of transit would not be more than ^ P. (tW.) 
per ton per mile. On the Mississipi, where money is only 
one-tenth of the value it is in the N. W., the charge is some- 
times 1 P. {\d.) a ton. The cost on the Rajahmundry canals 
is 1 P. or IJ P. (|e?. or ^d.) though they are far from being 
in complete order ; and this is for very short trips, so that for 
trips of 200 or 300 miles, the cost would probably not exceed 
J P. (rVrf.) per ton. The saving therefore by using the canal 
instead of the river, would probably be SJ P. (Jrf.) nearly per 
ton per mile, or nearly 80 lacks (£800,000) a year on the whole 
present traffic; and this divided among 8,000 million cubic 
yards, gives 1,000 cubic yards per Rupee (2^.) for the value 
of water for navigation, in addition to that for irrigation. 

But eyen this does not give its full value, for if the cost of 
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transit were reduced to one-eighth of what it is at present, 
a very large increase would take place in the traffic. If the 
canal were continued to Calcutta, the increase would be 
immense ; but even if only to Allahabad, the augmentation 
will still be very great^ and we may safely allow as profit 
on this new traffic, about half the sum saved in transit on the 
old traffic, or 40 lacks (£400,000) which, with the above sav- 
ing of 80 lacks in transit, would make a total saving of 120 
lacks (It million sterling) as the return for 6,000 million cu- 
bic yards of water ; giving 660 cubic yards per Rupee (25.). 

It must be observed however, that this calculation sup- 
poses no increase of cost of transit to take place in the 
lower Ganges, from the abstraction of water ; or, that some 
means are found to compensate for it, for it is evident, that as 
so large a portion of the upper Ganges traffic, either goes 
to or comes from Calcutta, whatever increases the cost of 
transit in the lower Ganges, will check the traffic in the ca- 
nal above Allahabad. 

There can be no question but that if the canal were con- 
tinued to Calcutta, making the average cost of transit for 
1,000 miles J P. (j\d.) per ton per mile, or Rs. 2J (5^.) 
per ton for the whole distance, several millions of tons a year 
would be added to the traffic, and the trade of the Port of 
Calcutta would be increased manifold. No system of rail- 
roads could possibly produce such effects, because they 
could probably never be worked at less than four times the 
cost of a canal. 

If we now add together the value of water in the Ganges 
canal for irrigation, viz. 1 Rupee (2«.) per 600 cubic yards, 
and the value of the same for navigation, viz. 1 Rupee (2^.) 
per 660 cubic yards, we find the total value to be 1 Rupee 
(2«.) for 815 cubic yards. And this shows the great econo- 
my of making irrigating canals navigable in this country ; 
in this case it just doubles th6 profit upon the expenditure. 
Perhaps, wherever a fresh water canal is made for naviga- 
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tion, it would be advisable to use it for irrigation also: 
and in the same way there can be no question but that where 
a canal is made for irrigation primarily^ it should farther be 
made navigable. 

Rajahmundry Navigation*, 
If we add to the value of water for irrigation in Rajah- 
mundry (as calculated above), its value for navigation (in the 
same manner as I have estimated it for the Ganges canal) the 
calculated results of thatundertaking will be greatly increased. 
First, there will be at least 1,000 miles of navigation connect- 
ed with the annicut. We have no sure grounds for estimat- 
ing the traffic at present over the whole ; but on some of 
the principal chaonels, it is about 4,000 tons a month, or 
50,000 tons a year.* As yet however no part of the district 
has been put fuUy in order, and not half of it has received 
water ; so that the traffic is a mere trifle of what it wiU be, 
if the Delta continues to prosper. Probably the main, channels 
will before long have a traffic of 500 tons a day, or 150,000 
tons a year, and the average traffic of the whole may be 
half that quantity, that is 75,000 tons a year, making a total 
of 75 million tons conveyed one mile, which if carried by 
land at 2 Annas {3d.) per ton, would cost about 94 lacks 
(£940,000) a mile, but when carried by the channels will not 
cost, at the utmost, more than 1 P. (|rf.) per ton, or in all 4 
lacks (£40,000) a mile ; thus producing an annual saving of 90 
lacks (£900,000) per mile on the whole traffic: which, divid- 
ed between 6,000 million cubic yards, gives 700 cubic yards 
per Rupee (25.). It is evident that this way of calculating the 
gain by navigation, must give it far too low ; but it is in fact 
impossible to calculate the real extent of the advantage ob- 
tained, by enabling the people to grow and sell tlungs, which 
but for cheap transit would be unprofitable. Taking the mean 

* On one channel the last monthly return shows 1,100 boats, properly 
10,000 tons, or at the rate of 120,000 tons a yearj perhaps ahready 10 
times what the traffic was 3 or 4 years ago. 
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distance from the point of production in the Delta, to the Port 

or place of consumption within the district, or to the boun- 
dary, if exported by land, at 50 miles, the saving by water 
transit, would be about Es. 6 (12s,) per ton. So that by 
means of canals, a vast trade might be carried on in articles 
which, for want of me&s of cheap transport would be quite 
valueless unless consumed on the spot. We shall therefore 
be far within the mark in allowing an additional value of 
1 Rupee (2s.) per 700 cubic yards, as given to the water by 
the use of it for navigation ; making its total value about 
1 Rupee (2s,) per 800 cubic yards. I have here supposed 
that the traffic on the channels, increases from 150 tons a day 
(its present average) to 500 tons; which is surely not too much, 
if we take the following circumstances into consideration. 

1st. That the supply of boats is at present so totally in- 
adequate that the charge for freight is about 5 P. (f c?.) while 
the cost of working them is only about 1 J P. (id,). 

2nd. That not a fourth part of the land is yet watered. 

3rd. That most of the channels in use, have only been 
opened a few months. 

4th. That only very little European capital and influ- 
ence, have yet been brought to bear on the province. 

5th. That the Delta is not yet one-third fiUed with popu- 
lation. 

A curious confirmation of the above estimated value of 
water for irrigation, is found in the case of a poor man who 
had a small garden, which he cultivated and watered him- 
self. His time was equally divided between the two, and 
he earned 2 Annas (Sd.) a day by the produce. He raised 
the water 16 feet, and used 70 cubic yards in two days ; and 
his gain being 2 Annas (Sd.) a day, this makes the value of 
the water to him, 560 cubic yards per Rupee (2s.). Now if 
instead of raising this water himself at the cost of a day's la- 
bour, he had obtained it from the Government, who by 
providing it on a large iscale could sell it at 30,000 cubic 
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yards per Rupee (2^.)^ ^^ might hare had the 70 cubic yards 
for xiir Rupee or J P. (tV^O ; that is, for tV part of the sum 
he received from it as profit. 

Cost and valtie of Water. 

"We thus find, that when provided on a large scale, water 
can be obtained in India for tV part of what it is worth ; 
that Government do actually obtain it at about 30,000 cubic 
yards per Rupee (2«.) ; and that when applied to the land and 
to navigation, it is worth at least 1 Rupee (2s.) per 500 cubic 
yards. 

Is it then surprising, that the new works of irrigation ex- 
ecuted in Madras within the last 18 years, should yield on 
an average 70 per cent, to Government in direct Revenue ; 
besides the amount of indirect Revenue, arising fi:om the 
increase of duties on articles which the improved condi- 
tion of the people enables them to consume ? Or is it 
surprising that in Tanjore, 1^ millions sterling have 
been added to the saleable value of the land, since the con- 
struction of the Colleroon weirs ? Those works were exe- 
cuted in 1836, and up to the present time there has been ex- 
pended on them and on various other improvements in the 
Delta of Tanjore, perhaps 10 lacks (£100,000) (besides the 
outlay for necessary repairs); and the Revenue has increased 
from 42 to 52 lacks (from £420,000 to £520,000). The in- 
crease of value of land has been, so far as I have been able 
to ascertain, from about Rs. 20 (£2) an acre, to Rs. 40 or 45 
(£4 to 4-10*.), making a difference on 700,000 acres, of at 
least 1^ millions sterling ; and I think this is below the ac- 
tual present price. The result of this expenditure of 10 
lacks or (£100,000) may therefore be thus calculated : 
Capital represented by an annual inter- 
est of £100,000 at 4 per cent 2J millions sterling. 

Increased value of property li „ „ 

Total. . 4 millions isterling. 
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And the increase of value given to the land, is yielding from 
5 to 6 per cent. Thus, this outlay of £100,000 has produced 
the interest of upwards of 4 millions sterling ; or, the value 
of the water is more than forty times its cost. After many ex- 
aminations of the case, I feel confident that this is a true 
calculation, and no exaggeration ; and it remarkably agrees 
with the former calculations of the cost and value of water 
taken from other data. 

Now if a community can purchase water at a certain 
price, and sell it again in the shape of rice, sugar, indigo, 
tobacco, pulse, cotton, &c., in unlimited quantities for fifty 
times as much, one would suppose that the question of how 
to make both ends meet was settled. And such is undoubtedly 
the actual state of things in India. The prices of all ex- 
portable articles, whether rice or cotton for instance, are 
equally made up of the cost of food and clothing. And if 
water be applied to diminish labour in raising articles of 
food, the portion of the population thereby set free, will of 
course employ themselves in raising whatever their country 
is best suited to produce for foreign countries ; and any 
amount of cotton and other things can be sold to lEurope, 
China, &c. 

Port Phillip has been loaded with wealth, by discovering 
a thing which can be obtained at one-fourth of its value, 
while India continues poor, with a thing which can be ob- 
tained at one-fiftieth of its value.* What is the difference 
between the two countries that produces such a strange ano- 
maly ? The sole reason is, that the P. Phillippians make use 
of their treasure, which the Indians, or rather their Euro- 
pean rulers, do not. A man in P. Phillip who could earn 
previously £40 a year on an average, went to the diggings 
and obtained in one year about £140 worth of gold. As 
soon as this was known, more than half the population were 

* It has been estimated that every man employed at the diggings, ob- 
tains ou an average 50 oz, of gold, worth ^UO a year. 

Dl 
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employed in digging gold, and last year they obtained 
about 14 millions sterling. In India, supposing that at this 
moment 25 lacks (£250,000) a year are being spent on new 
Hydraulic works, we may calculate that about 60,000 people 
are so employed ; or not more than ttt^ part of the popula- 
tion, and not a thousandth part of the proportion employed 
in P. Phillip, in securing the treasures there discovered. 

Nothing therefore can be more evident, than that it is not 
the having a treasure in the country that makes it rich, but 
the taking advantage of it. It was not the gold un- 
der ground that made P. Phillip rich, since the people were 
none the better for it for many years ; but rather the digging 
it up, and giving it in exchange for consumable things, &c. 
In the same way India wiU continue poor, even if water 
were ten times its present value, so long as it is not made 
use of, but still allowed to flow into the sea by millions of 
tons per second. The water that flows off in this way by 
the Godavery, is sometimes as much as 4,000 million cubic 
yards per day, worth 80 lacks (£800,000), or three times the 
whole Revenue of Rajalmnindry for a year ; but till it is made 
use of,*the country continues just the same as if it had no 
such treasure. 

How strange it seems, that whilst the dullest labourer can 
perfectly understand the value of gold, the wisest statesman 
cannot perceive the value of that which is exchangeable 
for gold ; so that though £100 worth of gold in the form 
of water can be obtained in India at a cost of only £2-10*., 
no Indian statesman has yet been found wise enough to 
set a thousandth part of the population at work to obtain 
it ; whereas in P. Phillip, when it was discovered that 
£100 of gold could be obtained for £25 worth of labour, 
more than half the population were immediately employed 
in digging it up. Whenever this subject is started, the de- 
fence is, ^^ but see what we are now doing ; look at the 
[' Ganges canal and th^ Godayery and Kistnah WQrk)5/' Sup- 



Oold diggers many — water-storers few. Sll 

pose the P. Phillippians had continued as poor as they were, 
and upon somebody taunting them with neglecting their 
great treasure, they were to say in defence ; " what shameful 
^^ misrepresentations ! out of our 60,000 people, we have got 
^' 12 people digging at Bullarat, and 12 at Mount Alexan- 
'^ der ;" what should we think of their sense and activity ? 
And yet, 24 diggers bear the same proportion to the popu- 
lation of Port Phillip, as the 60,000 employed in Hydraulic 
works, bear to the whole population of India. 

Upon what imaginable principle is it then, that only cer- 
tain parts of 3 or 4 districts out of 100, are to be thus im- 
proved? The objection of want of money, has been shown 
over and over again to be without a vestige of foundation. 
Did the P. Phillippians wait tiU they were rich, before they 
went to the diggings ? How many of those who traversed 
the country to reach the spots where this treasure was known 
to be, had any surplus cash ? They went there because they 
were poor, not because they were rich. And the case is ex- 
actly the same in India. How much surplus Revenue has 
it taken to furnish Rajahmundry with Hydraulic works ? 
While 20 lacks (£200,000) have been spent, 30 lacks 
(£300,000) have already been obtained in return. The same 
with Tanjore and to a still greater extent, for with an out- 
lay of only Rs. 40,000 (£4,000) a year, a permanent in- 
crease of Revenue of 2 lacks (£20,000) a year was obtained ; 
so that in ten years, 4 lacks (£40,000) had been paid, whilst 
20 lacks (£200,000) had been received. How astonishing 
it is then, that in the face of these notorious facts, this 
plea of want of money should be continually advanced, just 
as if nobody knew of them. Suppose the Marquis of Tweed- 
dale, instead of having the Godavery works commenced 
some years since, had urged the Court to wait tiU the dis- 
trict 3delded a surplus Revenue out of which they could be 
carried on, can there be a doubt that the district would have 
remained in its poyerty for ever ? And on the other hand. 
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ho'vr much better and more just would it have been to exe- 
cute the new works by borrowed capital, rather than to levy 
all this additional Kevenue at once. This money if left in 
the hands of the people, would have been laid out so as to 
yield 50 or 100 per cent., while only 4 per cent, would have 
been paid for the loan. 

There is only one district in the whole Indian Empire 
(Tanjore) that has never for more than 50 years past, caused 
the Government an anxious thought about finance ; that has 
from the first up to the present time, been a source of real 
satisfaction in this respect ; about which no body has ever 
had to say " how shall we make both ends meet ?" and that 
has even provided ia its increase of Eevenue, ten or twenty 
times its share of the war expenses of India. And this is the 
only district where money has throughout been spent in in- 
creasing the supply of water. Has this district in any one 
single year been a drain on the treasury ? Has any one yet 
been heard to say, " these are certainly grand and profitable 
" works, but how can we find money for them ? no doubt at 
'' some future time they will pay weU, but in the meantime 
" what possible contrivance can we discover to enable us to 
" provide the money ?" Nothing of this sort has ever been 
thought of. The district itself has throughout provided the 
money for every thing from year to year, and an enormous 
surplus besides. And yet the moment it is proposed to do 
the same thing in the next district, it is said, " these ruinous 
'^ wars keep us so poor that we cannot afford it ; and not 
'^ only that, we cannot even afford to have the old works kept 
*^ in repair." For there is not a district in the Madras Pre- 
sidency except Tanjore, in which the old works axe generally 
in good repair.* 

* Just as in Rajahmundry, so in Tanjore, if it had been said, " we will 
wait till we have a surplus Kevenue before we commence upon improve- 
ment," the district would have been without surplus Revenue to this day ; 
and if money had been borrowed at once, to give the district a really com- 
plete system of works, it would have been ten times as rich as it now is» 



Water the universal solvent of dtjiculties in India. 213 

It is not the ruinous wars then that have kept us poor, but 
the most unaccountable neglect; a neglect the more extraordi- 
nary, because it is not endured for a moment in other things. 
Let any man propose to provide money for wars, by leaving 
buildiDgs to go to ruin, and he would be thought mad ; and 
yet this is only what is systematically done^ with works upon 
which the food of the people and the Revenue depend. 

India is like the field after an Indian battle ; there is but 
one cry, " water, water, ^^ All that is wanted is water ; and 
this want supplied, every thing else will almost follow of 
course. Water for irrigation, and water for transit, will pro- 
vide for every thing else. Water is the universal solvent, and 
can solve that which has puzzled aU the Indian wise men, 
from Lord Cornwallis down to the present time, viz., the Re- 
venue Settlement question. It has solved that question in 
Tanjore, the only district where it has been tried. When a 
man has to pay only Rs. 6 (12«.) a year for an acre of 
land saleable at Rs. 45 (£4-105.), the question is substantially 
solved. There may of course be a thousand questions of 
secondary importance about that, as about every thing 
else ; but the essential difficulty is gone. The real dif- 
ficulty all along has been this, how to get Rs. 6 (125.) of 
Revenue out of land on which the total profit was only Rs. 
5 (IO5.), and nothing but water could solve this ; and it 
will assuredly do the same in every district of India where 
it is applied, by the simple process of making the profit on 
the land Rs. 10 or 15 (£1 or I-IO5.) per acre. 

The total amount of treasure in the country, in the shape 
of water, may be thus calculated. If we allow on an average 
2 feet of rain to run off the face of the country annually, 
then, after allowing for evaporation, there will still be 2 mil- 
lions of cubic yards available per square mile ; besides what 
falls on ground under cultivation, of which of course the 
profit is not lost. Thus the water that flows off every square 
nule, is worth (at the rate of 500 cubic yards per Rupee, 
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2s.,) Es. 4,000 (£400) a year. The present population 
of India averages about 100 per square mile ; but if the 
whole of the water that falls were made use of, no doubt 
the country would bear at least 400 to the square mile. 
The water then turned to account would be worth Rs. 10 
(£1) a head per annum, and as there would be in all India 
600 millions of people, the total value of the water would 
be 60,000 lacks a year, or 600 millions sterling. 

Again, allowing that 7,500 cubic yards per acre would be 
sufficient for a rice crop, and 2,500 for what are called dry 
crops, (as above calculated) and that one-fourth of the country 
is cultivated with rice and three-fourths with other crops, 
it would take on an average 4,000 cubic yards per acre ; 
which would allow of 500 acres being cultivated in every 
square mile, which is no doubt the proportion of the whole 
country that is fit for culture. 

With the present population, one-fourth of the whole of 
this water might be turned to account, and by that means a 
clear additional income of 150 millions sterling, six times the 
whole present Revenue would be obtained. Hence we see how 
utterly insignificant, as compared with its income, would be 
the cost of governing the country, provided only the same 
were done here that has been done in P. Phillip ; that is, if 
the treasure we possess were made use of.* 

Can any body assign any reason why the same that has 
taken place in Tanjore, should not take place in every dis- 
trict, if the same means were used ? That district is yet 
by no means improved to the fullest extent, and yet the po- 

* Let us take a specific example of the effects of attention to Public 
Works, compared with those of economizing in expenditure. On roads 
near Madras, more than Rs. 30,000 (£3,000) a mile are paid for transit. 
A canal would cost, suppose even Rs. 20,000 ^£2,000) a mile, or Rs. 800 
(£80) a year for interest, and the same transit oy it would cost Rs. 1,000 
(£100) a mile, or, there would be a saving of Rs. 29,000 (£2,900) a mile. 
If only half of this were charged as tolls, every two miles would provide 
the salary of a Collector or three Revenue subordinates ; so that 40 miles 
so improved, would provide for double the number of European Revenue 
men throughout the districts of the Madras Presidency. 
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pulation has doubled within perhaps 25 years, and is now 
about 500 per square mile. Were water thus made use of 
generally throughout the country, the population would cer- 
tainly increase as fast every where ; the state of the people 
there has greatly improved in respect of their physical cir- 
cumstances, and this also would be universal. 

We may next examine more particularly into the state of 
the question, as respects the use of water for navigation. This 
involves the great question of the comparative value and im- 
portance of internal navigation, and land communications ; 
especially with reference to India. Not a single paper has 
yet been written about canals and railways in India, that 
does not show a fundamental misapprehension of this subject. 
Universally, railways are spoken of as substitutes for canals; 
though nothing can be more false than this idea. Canals as 
at present worked, even where steam is not used, are the 
cheapest of all communications : but railways afford the 
highest speed. There is not the slightest probability of rail- 
ways ever beating canals in cheapness, nor of canals beating 
railways in speed. This at once reduces the question be- 
tween the two works to this ; which in any particlar circum- 
stance is most required, speed or cheapness? or in other 
words, which is the most serious loss, that of time, or that of 
money in increased cost of transit ? Or again, is the time sav- 
ed by a railway purch|tsed at more than its real value, consi- 
dering the extra cost of transit ? A very simple calculation will 
show that this may be the case. Suppose goods carried by a 
railway 1,000 miles in three days, at 14 miles an hour ; or the 
same distance by a steam canal in fourteen days, at 3 miles 
an hour night and day so that the loss of time by the latter is 
eleven days. Now if these goods axe of the value of £3 a ton, 
grain for instance, the loss in interest at 8 per cent, for eleven 
days, is 15 P. (grf.) equal to yV P. (t^ttc?.) per ton per mile ; 
and if the railway be worked at 4 P. {\d,) and the canal at 
I P. (Jrf.), it is clear that an addition of 3 P. (frf.) is paid for 
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a benefit of the value of yV P. (tVtt^?.) ; or, we pay for our 
whistle 200 times what it is worth. This is quite sufficient 
to show that railways are not substitutes for canals ; and 
that to talk of these latter, as the substitution of a second- 
rate for a first-rate means of commercial intercourse, as is so 
universally done, is a complete mistake. It is exactly as if 
we should insist that no more carts should be built, because 
carriages had been invented. 

Thus the question is an open one still, " Under such and 
such circumstances, what kind of communication is most suit- 
able?" 

Before going farther however, it will greatly help us in 
investigating this most important point, if we consider the 
more obvious oversights clearly observable, in the mode in 
which this subject has hitherto been treated. 

First, all our ideas on the question, are based upon the 
two kinds of work as seen in existence in England, and thus, 
we compare canals constructed at a cost of £10,000 a mile, 
before steam and the value of time were discovered, with 
railways costing £45,000 a mile, and arranged to be worked 
by steam and to economize time to the utmost. But how 
doeS this settle the question between two systems of commu- 
nication, in both of which the power of steam would of 
course be adopted ? 

In England moreover, the only can|ils at present in exist- 
ence, are winding ones fitted with confined locks, which take 
a long time to fill and empty, are often closed for weeks by 
frost, and always worked at 2 or 3 miles an hour by horse 
power. And yet with all these enormous disadvantages, are 
railways in England a substitute for the canals ? Not at all. 
All the great lines of canal are in full operation to this day, 
and are I believe without exception, yielding much larger 
profits on their cost than any railways. What is the actual 
amount of traffic on most of the English canals, I have not 
the means of ascertaining ; but on the Manchester and Jiiyer- 
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pool canals it is 2 millions of tons a year, and on the Grand 
Junction canal 1,100,000 tons; and when we see by Lardner's 
Treatise, that the goods traffic on the railways varies from 68 
to 631 tons a day, it is quite certain that the great bulk of 
goods must be stiQ carried by the canals. And when it is 
considered, that railways although having the prodigious ad- 
vantage of steam power in their favour, yet carry so small a 
proportion of the traffic, nothing can be more evident, than 
that railways cannot be svistitutes for canals. 

If we want fully to compare railways and canals, we 
should consider how the case would stand even in England, 
if a new canal perfectly suited to the use of steam powers were 
now cut. I will not take the cost at £46,000 a mile, like the 
great railways, (or 4J times the actual cost of a canal) ; but at 
£^0,000 or £30,000 a mile, the canal with few windings, and 
' with capacious locks capable of being filled and emptied in a 
few seconds, and of being navigated by screw steamers of 300 
tons or of 300 H. P. for passengers : and we should then see 
a real comparison between these two classes of communica- 
tion in England. It seems almost certain, that a railway on 
the same line as such a canal, would not obtain employment 
enough to pay one-tenth of the interest of its cost ; because 
passengers could be conveyed by the canal at 15 or 20 miles 
an hour, and the great mass would be conveyed with a speed 
of 10 or 12 miles an hour at so very low a cost, as to leave 
probably only the veryjbighest class of passengers for the 
railway ; whilst goods would be carried at such a speed as 
would best suit each kind. 

Thus in comparing canals and railways, we take our ideas 
only from the state of things in England, where there is 
steam power on one side, and animal power on the other, 
besides many other disadvantages in the canals, such as frost, 
a very winding course, locks very slowly filled, &c. ; which 
are by no means a necessary part of a system of inland stavi- 

gation, and would not be met with here. 

E 1 
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3nd. We haye lost sight of the effect of long distanceg 
upon transit. In England (according to Dr. Laxdner) goods 
in general are carried on an average by railway a distance 
of not more than 22J miles and there of course, cheapness 
forms a far less important item than in a country where goods 
are carried from 100 to 1,000 miles ; but even there, cheap- 
ness is so far important, that as we have already seen, the 
great mass of goods is carried by the cheapest means of 
communication although at a low speed. In America and 
India however, aU other points are comparatively insignifi- 
cant as compared with cheapness. In England, a thing 
worth £40 a ton, is carried the average distance of ^^i 
miles at the rate of 2rf. per ton per mile, whereby only 3^. 
9d» or less than ^ per cent, is added to its value ; and if con- 
veyed at Irf. a nule, the addition would be only £1 in £400. 
But if in India an article worth £10, (a high value for the ' 
common articles of traffic here) be carried 500 miles at ^d. 
per mile, more than £4 or 40 per cent., is at once added to 
its cost; and if carried 1,000 miles £8 or 80 per cent. 
Even if it could be carried at Id, a mile, there would still 
be an addition of from £2 to £4, or from 20 or 40 per cent, 
to the first cost; and as a difference of J per cent, often 
makes a great difference in the demand for an article, the re- 
duction of even one-tenth part of the above 20 or 40 per 
cent., may easily make the difference of a vast demand for 
an article, or none at all. And he^ce we see, that although 
this question were finally settled in England, that would by 
no means close it as regards India, even if there were only 
this one point of difference. 

Srd. The question has never been discussed in England, 
whether railways or canals should be constructed there, as 
the main means of communication. The question there was, 
whether railways should be added to other existing means of 
communication; and therefore the two cases are totally dif- 
ferent. The country was already proyided with a complete 
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system of cheap communications^ and the only question was, 
whether it could afford to add to them, a system of costly 
high speed communications. England could much better do 
without its railways, than without its canals ; for if the ca- 
nals were destroyed^ the railways could not in their present 
state, carry on the amount of traffic which is indispensable. 
If the high speed trains were continued, then, in order to 
accommodate the mass of traffic now carried by canals, addi- 
tional lines of rails must be laid down, at a far greater out- 
lay both in capital and current expenses, than the previous 
cost of construction. 

Hence again, even though it were clearly proved that peo- 
ple were right in adding railways to canals in England, this 
does not decide the question, whether in a country without 
either roads or canals, we should first construct railways. 

4th. The large amount of traffic to be provided for in In- 
dia, has been totally lost sight of. The busiest railway in 
England only carries 630 tons a day ; the ten principal ones 
on an average only 288 tons, and the average of the whole 
is probably not as much as 200 tons a day. How then can 
this settle the question for a traffic of 7,000 tons a day, (like 
that on the line from Calcutta to the interior,) which will 
undoubtedly increase to 20,000 tons, when the cotmtry is 
improved as it now soon will be. "We might as well say that 
because my Lord and his Lady find a carriage sufficient to 
carry their own persons, therefore all the farmers on the 
estate, ought to carry their hundreds of tons of goods in a 
gentleman's carriage, instead of in waggons. It by no means 
follows, that because railways answer for such comparatively 
insignificant traffic as that conveyed by them in England, 
that means of communication would therefore be sufficient 
or suitable for the enormous traffic of India, even in its pre- 
sent paralyzed state. But it does not answer even in Eng- 
land ; for while 180,000 tons are carried between Manches- 
ter and Liverpool by the railway, 2 millions of tons are car- 
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ried by the canal on the same line. It is quite clear, that if 
a double railway had to convey 100 trains a day of 100 tons 
each, they must at least all go at one speed, and I suppose it 
would be found absolutely necessary, in order to allow of 
the necessary repairs being made, to have a third way ; so 
that if fast trains were also to be used, the railway must 
have five pairs of rails, which in England would cost on an 
average £100,000 per mile. But if we only consider what 
would be the effects of occasional accidents on a line worked 
by 100 trains, it appears more probable, that a railway with 
even five pairs of rails could not any thing like perform the 
work of a line of traffic of 10,000 tons a day, besides quick 
passenger transit. 

The question therefore still remains open, ^' What kind of 
*' communication is best, for a country with such an enor- 
*' mous traffic as we have to expect and provide for in In- 
'^diar 

5th. In England, the time occupied in constructing, was 
a comparatively unimportant consideration. Up to this time 
perhaps 7,000 miles, including a great length of secondary 
lines, have been constructed; and in the meanwhile the 
country had the use of a complete system of common turn- 
pike roads and canals, (about 100,000 miles of the former 
and 5,000 miles of the latter, I believe) besides sea and river 
communication within 50 or 60 miles of every point in the 
country. But in India, we want at least 20,000 miles of 
main and 100,000 of secondary lines, or 15 times the length 
required in England ; and have in the meantime, no cheap 
and moderately expeditious means of transit, excepting one 
single internal line (that of the Ganges), and the Coast line 
of the Peninsula. 

The question of the quickest mode of opening out commu- 
nications, is therefore a vital one to India. 

It is not like the railway question in England, which was 
merely the introdaQtioA Qf 9, gr^t imprpyemejit^ when the 
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main interests of traffic were already substantially proyided 
for. Rapidity in the execution of a system of communica- 
tions is here the great fundamental point of the whole ques- 
tion ; 20 years were occupied in laying down the principal 
railways in England ; but as India cannot afford to be 300 
years in providing herself with the corresponding 120,000 
miles of communication she requires^ India must find some 
more expeditious way of proceeding. 

6th. England had no internal facilities of any importance 
for forming internal water communications ; haying only a 
few short lines of improyable riyers. India on the other 
hand has a yast extent of riyers capable of being made per- 
fectly available for steam navigation throughout the year, at 
a cost not exceeding tV of what railways will cost ; and con- 
sequently capable of being brought into use, in at most yV 
part of the time that it would take to execute the same ex- 
tent of railway. Thus we have on several lines, the choice 
between opening in one year 300 miles at a cost of Rs. 1,000 
(£100) per mile, by improving a river ; and constructing a 
railway in 20 years, at suppose Rs. 50,000 (£5,000) a mile. 
The moat important lines can all be opened at once by the 
former trifling expenditure of time and money. , What mad- 
ness then to throw away our immense natural advantages, 
merely because another country was compelled for want of 
such advantages, to incur enormous loss of time and money ! 

7th. The false impressions respecting canals as compared 
with railways, have arisen in part at least, from what upon 
a little further enquiry, proves to be one of the strongest 
things in their favour ; namely, the alarm or actual loss of 
canal proprietors in consequence of the competition of the 
railways. What placed them in this predicament, was the 
enormous profits on the canals, some of which I believd 
yielded 20 per cent, or more upon their original cost, and in 
consequence their saleable value rose to 4 or 5 times that 
cost Thus tli^e mQd^m jshar^hQld^rs paid perhaps £1^000 
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for a share which originally cost £200^ and it was necessary, • 
in order for them to get 4 per cent, for their capital, that the 
canal should yield 20 per cent, upon its cost. Of course a 
concern in such a predicament, was in danger from any 
new competing work ; and a new canal would have ruined 
the shareholders as effectually as a railway. When the pro- 
fits on a work are great, the market value of shares corres- 
ponds, and if a work which cost £10,000 a mile, has to pro- 
vide interest for £50,000, it must needs contend at a tre- 
mendous disadvantage with a new work which has only to 
provide a profit on its actual cost. The abstraction of a 
small proportion of the traffic may easily reduce the profit to 
the present shareholders below that of the national interest 
of money ; or, they may be deprived of half their income, 
while still the great mass of the traffic is conveyed by the 
canal, and the profits of the work are, say 10 per cent, on 
its actual cost. The mere fact therefore of a new work in- 
juring the property in the other, or even ruining the own- 
ers, proves nothing as to the superiority of one to the other. 
A steam canal worked at 20 niiles an hour at \d. a head per 
mile for passengers, and at |rf. a ton for goods, would effec- 
tually ruin amy railway in England that it competed with. 

8th. The settlement of the question between railways 
and water communications in England, would not tend to 
decide anything here, for another century at least ; on ac- 
count of the difference in the nature of tKe surface of the 
country. Wherever the variations of level are great, the 
advantage is proportionably in favour of the construction of 
railways as compared with canals. But there can be no 
comparison between the surface of the country in England^ 
and that in India ; the amount of work reqxured on a given 
length of communication in India, being probably not one- 
tenth of what it is in England, taking the main portion of 
India. Hence on many lines, a canal may be almost as 
straight as a railway ; and the labour of constructiDg a steam 
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canal altogether, would tiot be more than that of preparing 
a line for rails. On many lines therefore, a steam canal 
could be made for a tenth of what a railway would cost. 

It must be obseryed that all these remarks refer to high 
speed railways, such as are now talked of for India, and are 
under construction. 

9th. In England the comparative cost of earth, masonry, 
&c., as well as iron and machinery, is so totally diflFerent 
from the same in India, that a conclusion reached by means 
of data obtained in the former country, cannot be trusted 
to for India. Supposing rails to cost in England £6 per 
ton, and earth Is. per cubic yard, whilst in India the latter 
costs \d. and the former £8, it is very evident that although 
in England the cost of a canal may be one-fourth of that of 
a railroad, in India it may cost only one-tenth ; even, with- 
out making any allowance for the difference in the surface 
of the country. 

. We may thujs sum up the points which have hitherto been 
lost sight of or misapprehended, with reference to the use of 
water communications in India. 

1st. Effects of the application of steam. 

2nd. Extent of country for which means of transit 

must be provided. 
8rd. Bailways not as the only communications, but as 

an addition to a system of cheap water transit. 
4th. Amount of traffic to be carried. 
5th. Importance of time occupied in constructing a 

system of communications. 
6th. Facilities for internal navigation in India. 
7th. Original cost of canals in England as compared 

with present value. 
8th. Comparative nature of the surface of the country 

in India and England. 
9th. Comparative cost of iron, &c., and of labour, in 
India and England respectively. 
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We thus find, that the state of things in England affords 
no data for the decision of the question respecting the com- 
parative advantages of land or water communications in In- 
dia, at least in regard to most of its fundamental points ; 
and consequently, if we trust to our preconceived notions 
in this case, we shall most assuredly draw wrong conclusions. 
In the first place, there are no steam water communications 
of any consequence in Englslnd. There are such however, 
both natural and artificial, in America ; 160 miles for in- 
stance on the Hudson, from Albany to New York, and Mr. 
Mackay informs us* that on this line, a barrel of fiour is con- 
veyed for 2d. including landing charges, &c. ; which is equi- 
valent to yrf., a little more than 1 P. per ton per mile. And 
if this can be done in America with the low value of money 
there, it could certainly be done in India for J P. or f\d. per 
ton per mile. Now compare this with the proposed railway 
rates in India, varying from Id. (8 P.) to 2f rf. (2 As. nearly) 
per ton per mile, and the great difference will at once be 
made clear. As regards speed, the Hudson line is regularly 
worked at 18 and 20 miles an hour, with steamers drawing 
4 feet ; and there is no doubt that this speed will go on in- 
creasing. Thus we have an actual case of inland steam na- 
vigation, with a very small depth of water, a speed of 18 or 
20 miles an hour, and a charge for goods corresponding 
with J P. (-wrd.) per ton per mile in India. The common 
charge too for first class passengers is i Dollar, or 1 Eupee 
per head per mile, equal to 1 J P. (|rf.) in India. Can any 
man be found to deny, that such a communication would be 
immeasureably more valuable for India, than one on which 
die very few first class passengers could travel at 40 miles an 
hour, but on which the great mass of travellers and the 
whole amount of goods, must pay ten or twenty times as 
much as need be charged -on a navigation line ? 

Again, Mr. Ellet states, that goods are sometimes carried 

♦ Vide Mackay'a « Western World." 
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on the Mississipi at 1 P. (|rf.) per ton per mile ; and although 
he does not state the general rate, it would doubtless not be 
much more than that. 

Of artificial steam navigations, we haye that of the St. 
Lawrence and its canals. On this line, (according to Mr. 
Mackay,) the charge is 2^. Ad. for a barrel of flour of 2001bs. 
carried 650 miles, which gives 4 P. (id.) per ton per mile 
(including canal dues) ; and he also states that after some 
further improvements, this charge will be reduced to about 
2i P. (Id.) per ton. This traffic is cairried on by 800 ton 
screw steamers at an average rate of 6| miles an hour, 
night and day, including stoppages. The above charge cor- 
responds with about i P. in India, or even less, allowing for 
the difference in the value of money ; and at a speed of $ 
miles an hour, the cost would not be half that. 

Thus we have undeniable proofs, upon the unexception- 
able authority of Mr. Mackay, of the value of inland steam 
navigation, both with respect to the grand fundamental desi- 
deratum in transit, cheapness, sjid also with respect to speed. 
But even were it otherwise as regards speed, it is most cer- 
tain that in the present state of India, no speed in the world 
could make amends for the cost of transit of goods, being 
increased eight or ten-fold. 

We have next from the same authority, some account of 
the navigation by the Erie canal, from lake Erie to Albany 
on the Hudson (365 miles) worked by horses. Thisjcanal 
was first cut in 1822 at a cost of about 7 million dollars 
(150 lacks or IJ million sterling); and in 1840, (ten years 
after the value of railways was clearly seen,) its enlargement 
was commenced and carried out at a ftirther cost of 24 million 
dollars, so that its total cost has been 81 million dollars (700 
lacks or 7 millions sterling) on the whole; or •about Es. 
180,000 (£18,000) a mile. Lardner in his account makes the 
cost Rs. 137,000 (£18,700) a mile, and the average cost of 
railways in the States, is given by the same authority at Es« 



226 Railway traffic in America less than water traffic. 

81,000 (£8,100) a mile ; so that even after the ejffects of rail- 
ways were fully known, and several thousand miles had been 
constructed in the States, it was not thought a mistake to en- 
large a canal^ by spending on it three times its original cost, 
making a total per mile of more than 1| times the cost of 
railway ; and that too, in a country where frost stops water 
communication for five months in every year. 

In a chapter entirely devoted to the subject of the transit 
between the upper valley of the Mississipi and the Atlantic, 
in which Mr. Mackay describes the struggle between the 
States* and Canada to secure its passing through each of 
those countries, railways are never once mentioned/ a highly 
significant fact in connection with this investigation. The 
fact is, that railways do not in the slightest degree affect the 
question. Their usual charge for goods is IJc?. (1 Anna) per 
ton, and even though they have the immense advantage of 
being open all the year round, while canals (in America) are 
only open for seven months, the whole question still turns 
upon the comparative advantages of the two lines of naviga- 
tion/ and Mr. Mackay shows, that Canada having steam 
power, the other has no chance with it. Dr. Lardner states 
that it was in contemplation when he wrote, again to enlarge 
this canal, in order to allow of the use of steamers on it, so 
that it will probably eventually cost much more than treble 
the railroads in America ; and this after the fullest experience 
of the two kinds of communication. This leaves no room 
whatever for doubt, that it is a complete mistake to look 
upon a canal as universally and simply a second rate means 
of communication, which ought never to be substituted for 
a first-rate one, liki. a railway. Here is an actual case, 
where there cannot be the smallest question of the superi- 
ority over a railway, of a steam canal, or even one worked by 
horses, and where the railway is constructed, not as a sub- 
stitute, but as an addition ; and that no doubt chiefly on ac- 
count of the caa^l haying been hith?rto worked at only S 
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miles an tour by horses, and being entirely stopped for 5 
months in the year. The cost of transit on the Erie canal 
line is stated to be (including tolls) -Ad. (7 P.) per ton per 
mile ; which, (considering the difference in the value of 
money) corresponds with about id, (IJ P.) in India ; but as 
interest on so large a sum as Es. 137,000 (£13,700) a mile, 
is provided out of this, at 5 J per cent., and by a traffic con- 
fined to 7 months in the year, the actual cost of draft can be 
only a small part of the whole charge. 

In speaking of the railways in the States, Dr. Lardner 
says, ^^ But little merchandize is transported by them, the 
" cQSt of transit by them Jbeing greater than goods in general 
" are capable of paying,''^ And in his tables he shows, that 
the average distance that goods are carried by rail, is 88 
miles; clearly proving, that the great mass of the distant 
traffic is scarcely touched by railways, although they exist 
on many lines where there is no water communication. The 
real fact is, where goods cannot be carried by water y they are 
not carried at all except for very short distances. Let this 
be well considered in investigating the subject of communi- 
cations for India. Dr. Lardner gives the average charge 
for goods in America, at Ifrf. per ton, corresponding with 
about %d. (3 P.) per ton in India ; and this cost is sufficient 
to prevent distant traffic. Dr. Lardner says also, in regard 
to the Hudson navigation carried on in steamers draTfing at 
most only 4 J feet, ^^ when the splendour and magnitude of 
^^ the accommodation is considered, the cheapness of the 
" table, &c., it will be admitted that no similar example of 
" cheap locomotion can be found in any part of the world. 
" Passengers may there be transported in a floating palace, 
^^ surrounded with all the conveniences and luxuries of the 
*' most splendid hotel, at the rate of 20 miles an hour, at 
^' kd. per head per mile ; corresponding with about \ P. 
in India. Now if there were a line of steam canals in India, 
suited to steamers drawing 4| feet, worked at ^0 miles an 
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hour for passengers at a charge of ^ P. {hd.)i^exht2Aj and 
conveying goods at \ P. {r^d.) per ton per mile, how much 
traffic would be left for a railway on the same line ? 

The following tables extracted firom the Beport of the 
Select Committee of the House of Commons on railways and 
canals, will show how far the railways are, even in England, 
substitutes for canals. 



StatemeDt of the traffic by water between Man- 
chester and Liyerpool, from the year 1839 to 
1862 indusiye ; and by Railway from the year 
1838 to 1848 inclusiye. 


Statement of the Gross traffic on 
the navigation of the Bridge- 
water Trustees, inclusiye of the 
Staffordshire trade. 


i 


Gross Total by the Bridge 
water Canal, and by the Mersey 
and Irwell nayigation. 


By 
Railway. 


1 


Total. 


1839 


.'218 894 


164,625 

Ayerage. 

190,914 
200,239 
217,416 
191,144 
181,968 


1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 


.... 1,174,214 Tons. 
.... 1,228,234 „ 
.... 1,169,622 „ 
..>. 1,161,260 „ 
.... 1,272,567 „ 
.... 1,637,647 „ 
.... 1,760,939 „ 
.... 1,823,811 „ 
.... 1,744,179 „ 
.... 1,608,223 „ 
.... 1,939.935 „ 


1840 


338,300 ) 


1841 


323,860 


1842 


327,819 


1843 


413,005 


1844 


429,742 


1846 


464,710 


1846 


498,028 


1847 


41S,781 


1848 


429,937 


1849 


478,644 


1850 


413,583 


.... 1,910.247 
.... 1,900,926 „ 
.... 1,980,266 „ 


1861 


349,718 


1852 


318,904 



Here we see that after several years competition, notwith- 
standing the enormous power of the Railway Companies 
from the immense capital under the management of a single 
body, notwithstanding the prodigious advantage possessed by 
railways over canals in being originally constructed for 
steam power instead of for animal power only, notwithstand- 
ing the very low rate of speed on the canals, their being an- 
nually closed by frost for several months, and their being di- 
vided under so i^any different Companies, and finally, not- 
withstanding that some of the railways have been allowed 
to get possession of certain canals, forming links of an ex- 
tended chain of communication — ^yet, by far the greater mass 
of the traffic is still carried on by the canals. The Man- 
chester and Liyerpool canals carry 2 million tons a year or 
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more tlian'6,000 tons a day, and the Grand Junction canal 
carries 1,110,000 tons a year or 3,600 tons a day; whilst ac- 
cording to Dr. Lardner, the most crowded railway in Eng- 
land does not carry^JOO tons a day. If this be the case in 
a coTintry where the'^distances are very small, so that the cost 
of transit is ajmall item, and where the value of goods is 
great; what must be the case in India, where distances are 
ten times as great, and where the goods are perhaps only 
one-tenth the value of those in England ? 

We may farther judge of what inland steam navigation 
may be, from the statement of the expenses, &c., of the 
Austrian Lloyd's Company's Mediterranean fleet for 1852-S. 

The expenses of their whole fleet of 58 vessels, for the 
year, while running 580,000 miles was as follows : 

^1^^^« Pounds 

Rupees. SterUng, 

Pay, victualling, fuel and expenses, &c. 2,100,000 (£210,000) 

Administration 300,000 ( 30,000) 

Depreciation of vessels 70,000 ( 7,000) 

Rs. . 2,470,000 (£247,000) 
Dividend at 8 per cent 240,000 ( 24,000) 



Es.. 2,700,000 (£270,000) 

This divided over 580,000 miles, gives Rs. 4| (9^. 4rf.) per 
mile per vessel, which, allowing 4 to 1 for the diflFerence in 
the value of money in the Mediterranean and in India, is 
equivalent to Rs. 1 J (2^. 6c;?.) per mile in the latter ; includ- 
ing profit at 8 per cent. 

The sum of Rs. 240,000 (£24,000) being interest at 8 per 
cent., implies a capital of 30 lacks, (£300,000) or about Rs. 
50,000 (£5,000) for the cost of each vessel, which may there- 
fore probably average 100 horse power and 300 tons. 
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The cost per horse power per mile will then be, 
;|^ Rupee = 9 P. (l|rf.) equivalent to 2^ P. (3irf.) in India. 

And the cost per ton of vessel per mile is, 
^Eupee = 3 P. (frf.) equivalent to f P. (rhd.) in India. 

And this being the actual expense of working ocean steam- 
ers, which allowing for the difference of vessel and engines, 
the difference in the wear and tear, and other contingent 
expenses, must certainly be double that o£ working vessels 
of the same size and speed on inland waters ; we may arrive 
at the conclusion, that such vessels could be worked inland, 
at the rate of 10 or 12 land miles per hour, at 10 As. (l^. 3rf.) 
per mile. 

This wiU give a very clear idea of the difference that wa- 
ter communication by steam power, would make in India ; a 
vessel of 800 tons and 100 horse power going at the rate of 
10 miles an hour, costing exactly the same as two palanquins 
or four bullock bandies. If there were such a communication 
from Madras through Tanjore and Trichinopoly, (to which 
there is not the least obstacle,) a gentleman and his wife 
might hire a whole steamer of 300 tons, and reach the foot 
of the Neilgherry Hills in 40 hours, for the same money that 
they now pay to go there by palanquin in 8 days. Or, if 
content with merely a cabin to themselves, supposing there 
were only 20 first class passengers who paid one-fourtJi of the 
total expenses, (the rest being paid by second class passen- 
gers and goods) they would have to pay only 1 j P. (t^.) a 
mile each ; or Rs. 6 (12s.) for both for the whole distance, 
instead of Es. 250 (£25) as at present by palanquin. 

And supposing the merchant who had to send 300 tons of 
goods to Madras, paid half the hire of the vessel, (the rest 
being paid by passengers,) the goods would be charged at the 
rate of only ^ P. (jVrf.) per ton per mile, or 11 As. (Is. 4Jrf.) 
per ton for the whole distance ; making a total of only Es. 
200 (£gO) for the whole 300 tons conveyed to Madras in 40 



Enormous loss for want of cheap water communications, 231 

hours, instead of as at present, paying the hire of 600 ban- 
dies, at 1 Anna (lirf.) a mile each, total Es. 15,000 (£1,500) 
to have it conveyed to the port in 30 days, with much risk ; 
so that what is now an unprofitable venture to a merchant, 
would with the steam canal, give him a profit of £1,480 
that being the amount siaved on the carriage alone. 

From such calculations as these, based on unimpeachable 
data, one cannot but see what India is losing for want of 
cheap water communications. 

It is remarkable how the above calculation from ocean 
steamers on an extensive scale, agrees with the actual cost 
of working a 20 horse power steam tug on the Godavery, 
viz., 4 As. (6ef.) per mile, or 3 P. Qd.) per horse power per 
nule ; just the cost of the ocean steamers, after allowing for 
the difference in the value of money, viz. 4 to 1 ; the small 
vessels on inland waters thus costing the same per horse 
power as the large vessels at sea. 

Such a steam canal could certainly be cut on the line 
above mentioned, viz., from Madras to the Western Coast 
through Coimbatore, at a cost of Rs. 15,000 (£1,500) per 
mile ; making the most liberal estimate. 

Now let us suppose instead, a high speed railway with 
double lines of rails, (which would be absolutely necessary 
to acconmiodate the traffic) costing Es. 70,000 (£7,000) per 
mile ; and allowing that it were worked at half the lowest 
rate estimated by the railway men, viz., 4 P. (^d.) per mile, 
or 20 times the cost of working the canal, can there be any 
doubt which should be selected ? Ask the merchant which 
he would prefer, to go up to Coimbatore by canal in 20 
hours travelling at the rate of 15 or 20 miles an hour, and 
send his goods back at 11 As. (1^. 4Je?.) a ton, or to travel 
himself by the railroad in 10 hours, and then send his goods 
back at Es. 50 (£5) a ton. And this too being only obtain- 
ed by an outlay of 280 lacks (£2,800,000) for the railway, 
whilst 80 lacks (£800,000) would suffice for the canal. 
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We find therefore abundance of undeniable data, which 
leaves no possible room to question the suitableness of water 
communication to this, and indeed all other countries, or its 
immeasurable superiority to any other means ; at least until 
a country can afford to add communications giving a still 
higher speed. Moreover, we are not yet at the limit of 
speed by water ; it has already exceeded 20 miles an hour 
in 4J feet water, and nothing is more certain than that it will 
go on increasing. The vessels on the B&dson for instance 
have attained a speed of 22 miles an hour, and would easily 
carry a second engine as large as the first, and then run at 
about 27 miles an hour. And from the lately published ac- 
counts of the screw, it appears almost certain, that the same 
power of engine, working screws instead of paddles, would 
give a much higher speed ; probably at least 30 miles an 
hour, or half as much again as the present average speed of 
the American railways. 

It must not be forgotten, that now after 20 years' experi- 
ence it is fully ascertained that as a speculation the high 
speed railways have totally failed, even in England. It has 
been stated by one of the best informed Engineers in Eng- 
land, that the real profits on all the railways do not average 
more than 1 J per cent. I do not at all mean to give it as my 
opinion that the system of high speed railways has on the 
whole been a loss to the country ; I believe that in a coun- 
try in the present state of England, speed up to perhaps 20 
miles an hour, is worth almost any money ; but it is quite 
certain now, that the cost of the very high speeds of Eng- 
lish railways has hitherto been quite under-estimated. 

Let us again suppose the river navigation here, to be 
improved to the utmost, so as to make all rivers with a fall 
of 2 or 3 feet a mile and under, as complete lines of naviga- 
tion as possible. I have before reckoned that a stream of 1 
million cubic yatds an hour, would secure a depth of 3 or 4 
feet every where in the Godayery, and that tanks containing 
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-3,000 millions of cubic yards woidd be ample for this pur- 
pose, and would cost about 15 lacks (£150,000). If treble 
this quantity were stored, so as to give a depth of full 6 feet 
an the river, and if die bed were perfectly cleared of rocks, 
so as to allow of the freest passage for steamers, then vessels 
of any power might be used, and I have little doubt that if 
the rivers are kept at this regulated depth, excepting during 
the freshes, they could be worked by night as well as by 
^ay ; and if very 4iigh speeds were required, a mean current 
of suppose 2 miles an hour, would be no obstacle to such 
vessels as would be worked. A vessel with a speed of 20 
miles an hour for instance, would go up at the rate of 18, 
and come down at 22 miles an hour. Now the cost of stor- 
ing 9,000 millions of cubic yards of water, might be 45 lacks 
<£450,000) ; and allowing 5 lacks (£50,000) to be spent on 
the bed of the river, &c., we should have J million sterUng 
as the cost of at least 700 miles of inland river navigation,* 
besides making the branch rivers available for small vessels to 
a much higher point ; which would be an outlay at the rate 
of only Ks. 7,000 (£700) per mile, against Es. 15,000 
(£1,500) per mile for a steam canal, or Es. 70,000 (£7,000) 
for a railway. And it would have this vast advantage, that 
in the very first year, the river would be available through- 
out ; and each year the whole navigation would be improved 
to the full extent of the amount expended. This is precise- 
ly what India wants, viz., to have whole lines of transit at 
once improved to a certain extent. If a high speed railway 
were laid on this line, it would be many years before the 
cotton country would be really accessible, and in the mean- 
time, at least ten times the whole cost of the work would be 
lost for want of means of transit; whereas, 5 lacks (£50,000) 
laid out on the river, would in the first year provide a 
thoroughly good and exceedingly cheap communication from 
the heart of Berar to the Coast, while the same sum laid o^t 

* Including the bxauch hrers. 
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on eyen a single line of high speed railway, would provide 
for only perhaps 80 miles out of the 400 required : and if 
only 100,000 tons were carried per annum, there would be 
a loss of 60 lacks (J million sterling) for every year that the 
opening of the communication was delayed. 

This shows the real state of the case as regards the Bom- 
bay railway, and the Godavery navigation. To reach the 
centre of the cotton country will require about 400 miles of 
railway. What has already been done, 1ms been at the rate 
of 10 miles a year, and Es. 70,000 (£7,000) a mile ; and 
continuing at the same rate, we should, if it were not for 
those plaguy ghauts, reach the Wtirdah in 40 years, after 
spending about 880 lacks (£2,800,000) on the line ; and 
allowing only a traffic of 100,000 tons a year for half the 
time, or 20 years, at Rs. 60 (£6) per ton, there would be an 
outlay of 1,800 lacks (£1,300,000) on transit alone. And 
the account would stand thus at the end of 40 years, even 
supposing the trade did not increase on the Godavery, and 
that goods were carried for nothing by the railroad. 

Railway. 
400 nules at Rs. 70,000 (£7,000)., 280 lacks (£ 2,800,000) 
100,000 tons per annum for 20 years 

at Rs. 60 (£6) per ton 1,200 „ (£12,000,000) 

Total expenditure . .1,480 lacks (£14,800,000) 

Godavery. 
Improving river so as to give a 

constant depth of 6 feet 50 lacks (£ 600,000)_ 

100,000 tons for 40 years at Rs. 3 

per ton 120 „ (£1,200,000) 

Total expenditure. . 170 lacks (£1,700,000) 

But the railways expect to be able to carry goods at If 
As. (2Jrf.) per ton, which for 400 miles would be Rs. 40 
(£4) per ton, or | of what it ww is ; in vhich caise 800 lacks 
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?rx (£8,000,000) more must be placed against the railway, mak- 

ani ing the expenditure on that line 2,800 lacks (23 millions 

sterling), against 170 lacks (If millions sterling) by the ri- 

b:: ver ; or 13 times as much as the latter. Even allowing the 

railway to be worked for nothing, there would still be a dif- 

[« ference of 1,300 lacks (13 millions sterling) in favour of 

the river. 

And this too supposes that the river traffic would not in- 
crease, whereas if carried at Rs. 5 (10^.) per ton, it would 
„; probably before ten years were over, increase to 500,000 

tons a year ; and were the river improved to the extent 
above proposed, the rate of transit would not exceed Rs. 3 
(Qs,) per ton. 

Even if we suppose the ghauts to cause no delay in the rail- 
way, and that it be henceforward carried on at three times the 
rate hitherto, that is, at a cost of about 20 lacks (£200,000) 
a year, (a large extent of operation for India, corresponding 
with £1,200,000 in England,) still, it will take no less than 
13 years to reach the centre of the cotton country. And if 
we allow that the railway is worked at ^ of the sum at pre- 
sent calculated by the railway men, or 4 P. (Jrf.) per ton 
per mile, equal to Rs. 8 (16^.) for the whole distance, whilst 
the Godavery is worked at from Rs. 5 (10^.) gradually di- 
minishing as it is improved to 1 Rupee (2*.), or at an aver- 
age on the whole of Rs. 3 (6«.) per ton per mile, then, the 
account for the 13 years, would stand thus : 

Railway. 
400 nules at Rs. 70,000 (£7,000), . . .280 lacks (£2,800,000) 
100,000 tons a year for 6 J years carri- 
ed by common road at Rs. 60 .(£6) 

per ton 890 „ (£3,900,000) 

100,000 tons a year for 6^ years carri- 
ed by railway at Rs. 8 (165.)per ton... 62 „ (£ 520,000) 

Total expenditure . .722 lacks (£7,220,000) 
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GODAVERY. 

Improving river 60 lacks (£ 600,000) 

100,000 tons a year for 13 years carri- 
ed by river at Rs. 3 (6s.) per ton . . 39 „ (£ 390,000) 



Total expenditure. . 89 lacks (£ 890,000) 



Saving by Godavery. .633 l acks (£6,330,000) 

But besides this, the traffic on the Godavery may be reckoned 
to increase by that time to 500,000 tons a year ; while that 
on the railroad, being carried at eight times the cost, would 
certainly not have increased in proportion beyond ^00,000^ 
tons. So that after losing at least 630 lacks, (6J millions 
sterling) we should be left in the one case with a traffic of 
800,000 tons, carried to the coast at Rs. 8 (16«.) per ton, 
and in the other with a traffic of 500,000 tons carried at 
1 Rupee (2s.) per ton ; the extreme rate of transit by railway 
being perhaps 40 miles an hour, against 20 by the river. I 
think this may fairly be considered paying too dearly, for 
an additional speed of 20 miles an hour for the very small 
proportion of passengers to whom this woidd be an object 
worth mentioning ; and I suspect that even those who ad- 
vocate a high speed, would when it came to the point, rather 
go at 20 miles an hour, than pay th« diflFerence of cost for 
speed. 

This also entirely leaves out of view the extremely import- 
ant point, that by the Godavery, Berar can be supplied with 
food from Rajahmundry at one-fourth of the present cost ; 
an advantage on the side of the river line, which it would 
not be easy to over-estimate. This would give a further 
stimulus to the cotton cultivation, almost equal to that caus- 
ed by the cheap transit ; and thus, at the end of 5 years, 
when the railway would not yet have reached up half way 
to Berar (even allowing it to proceed three times as fast 9s 
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hitherto), the Godavery would have been a line of immense 
traffic for 4 years, every one of which woidd much more 
than pay for the whole cost of making it a 6 feet navigation. 

One would suppose that nothing could be more obvious, 
than that a country lying just half way between two coasts, 
with on the one side, a river already navigable for 6 or 8 
months in the year, (a longer line than the Erie canal, upon 
which the Americans have spent 7 millions sterling, or Rs. 
180,000 (£18,000) a mile) and on the other a line of ghauts 
3,000 feet high which render a railway a very difficult un- 
dertaking, should first be connected with the port to which 
the river flows, by making that navigation available, rather 
than with the other coast by means of an expensive railway. 
But men can only hold one idea at a time ; and if their 
minds are already occupied with that of a railway, it is im- 
possible to force in that of a navigation too. 

If we could only have a ship-load of East India Directors, 
Manchester Merchants, Indian Beformers, and others inter- 
ested in this matter, landed at Bombay, carried 20 miles by 
the railway, and then on horses and in palanquins 300 miles 
to the Wurdah (a journey of from 10 to 20 days) at an ex- 
pense of Es, 100 (£10) each; and on arriving there placed 
in a steamer and floated down to Coringa in 30 or 40 hours 
for 1 Rupee {2s.) each, then they would probably return to 
England, with a more correct notion of the real state of the 
case ; particularly as on the way up, they would have met 
with thousands of worn-out bullocks and drivers, carrying 
cotton at the rate of 10 miles a day and a cost of Bs. 60 
(£6) per ton, whilst in the boats in which they descended 
the river, there would probably be 100 tons of cotton on 
freight at Bs. 5 (10^.) a ton. Beaching the end of the rail- 
way after a journey of 20 miles, when it had already been 
2 years in progress, and then seeing the firowning ghauts im- 
mediately before them, would also be a highly instructive 
circumstance, that would tend greatly to ckar their sight; 
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and there would also be plenty of time for true impressions 
to be received, while on their long weary journey of 10 or 
20 days to the Wurdah, through a country without roads, 
and across rivers without bridges. What a lively idea they 
would have of the advantage of inland steam navigation, 
long before they reached the Wurdah ; and with what entire 
satisfaction would they resign themselves to the sofas in the 
steamer, and consider themselves as good as at their jour- 
ney's end. 

I should mention that the river runs through, or near 
forest country all the way, so that firewood could be obtain- 
ed every where at the bank of the river, at J Rupee (I*.) 
per ton, (equivalent to about Rs. 1 J (2^. 6rf.) for coal) or 
less ; so that a 100 horse power steamer would cost about 
3 As. (4J(?.) for fuel per mile going up stream, and she 
would never have to carry a large quantity. Coal also has 
been found at two spots, and it is supposed to exist at a third, 
which the Natives have hitherto contrived to conceal from 
Europeans. 

Besides the effects on navigation and irrigation, already 
mentioned as residting from thus storing water in tanks, 
other points wiU be gained. First, 8,000 million cubic yards 
retained in the tanks, would lower the water of the Goda- 
very in the Delta during floods, 1 foot for 500 hours or 21 
days ; and as the floods never continue at their highest more 
than 8 or 10 days, these tanks would probably keep the river 
a foot lower than otherwise on such occasions, which would 
greatly diminish the danger to the embankments, and the 
extent of mischief in case of breaches. A further value 
would be given to the water, by its use for water power in 
the Delta ; after entering the miaor irrigating channels, it 
will fall 33 feet to tide water, and allowing \ of this on an 
average as available for power, 1,200,000 cubic yards per 
hour will provide 7,000 horse power for the whole 24 hours, 
throughout the year, reck^xiing by thQ standard of 33,000 lbs. 
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through 1 foot for a horse power. But as good steam engines 
now usually e^ert a force of 60,000 lbs. for every nominal 
horse power, the above quantity of water and extent of fall 
will give only 4,000 horse power, assuming as the standard 
of measurement, the present usual nominal horse power of 
steam engines. 

This amount of power being available for the whole 24 
hours, would be equal to the daily work of 42,000 pairs of 
^ buUocks, allowing their effective work to be 16,000 lbs. per 
minute, and time of labour 8 hours per day ; and the value of 
this, at 6 As. (T^e?.) a day per pair of bullocks, would be Rs. 
13,000 (£1,300) a day,4or more than 40 lacks (£400,000) a 
year ; besides rendering unnecessary the provision of a ca- 
pital of 12 lacks (£120,000) for the purchase of bullocks. 

If the comparison be made with steam power, we sh^ 
find that it would cost about 20 lacks (£200,000) to establish 
engines of the united powers of 4,000 horses ; they must be 
worked night and day, and the cost of working them in that 
locality would be about 8 lacks (£80,000) a year, allowing 
wood fdel in the Delta at 1 Rupee (2*.) a ton, and including 
wear and tear, interest, «&c. Thus, the cost of steam power, 
calculating upon large engines, would not exceed one-fifth 
of the cost of bullock labour. This is the value of the wa- 
ter power throughout the year ; but only a third of it will 
be the effect of the 3,000 millions of cubic yards supposed 
to be stored in tanks for the purpose of improving the navi- 
gation, and therefore only the sum of 2J lacks (£25,000) a 
year, should be credited on this account. 

But it is evident that here also, the money difference is far 
from correcdy measuring the value of this water power, inas- 
much as it would be much more convenient than steam, both 
by rendering unnecessary the erection of steam engines at a 
cost of 20 lacks (£200,000), and also by the great superiori- 
ty of water over steam power, in its certainty, mjinageable- 
ness, and safety. 
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The water stored in tanks, would thus be of value in four 
different ways. 

1st. In lowering the river in floods, and thereby dimi- 
nishing the risk to the crops and other property in the dis- 
trict ; which however cannot be measured in money. 

2nd. In improving navigation, which has been calculated 
at 1 Eupee (2s.) per 200 cubic yards, or 160 lacks(£l,600,000) 
for 3,000 millions of cubic yards. 

3rd. For irrigation during the dry months, which, calcu- 
lated (as above) at 1 Kupee (2«.) per 300 cubic yards, gives 
a total of 100 lacks (1 million sterling) for the 3,000 mil- 
lions of cubic yards. ^ 

4th. For water power in the Delta, calculated (as above) 
at 2i lacks (£25,000) a year, when compared with steam 
power. 

Thus, we have more than 250 lacks (2^ millions sterling) 
as the total annual value of 3,000 millions of cubic yards of 
water when ftdly employed ; while the cost of storing that 
quantity (at 28,000 cubic yards per Eupee, (2^.) would be 
only Es. 110,000 (£11,000) a year, or a little more than 
1 lack (£10,000). 

Now let us stop a moment to consider, what we may, I 
think it will be allowed, fairly expect to be the effect in the 
basin of the Godavery, of thus turning to account this in- 
valuable treasure, water. 

We have at present a vast extent of country on the Upper 
Godavery, (about 120,000 square miles) occupied by perhaps 
100 inhabitants to the square mile, who are almost entirely 
cut off £rom the products of the coast and &om foreign trade, 
by a cost of transit of Es. 50 or 60 (£5 or £6) a ton. They 
can grow most beautiful cotton cheaper than any country in 
the world, and have thus in their possession one of the very 
first desiderata of the wealthiest country in the world, Eng- 
land; but of this they at present sell only about 20,000 
tons (worth 40 lacks, (£400,000) the produce of about 700 
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square miles, or y I tt part of the area of the basin ; while 
England is ready to buy of them at least 250,000 tons, be- 
sides which, China could take an unknown quantity at such 
a price as they could afford to sell it for. 

The people of this tract at present pay for rice about 
Rs. 120 (£12) a ton, while with cheap transit they could get 
it from the irrigated Delta for Rs. 30 (£3), and they also 
pay Rs. 100 (£10) a ton for salt, which they could get by 
the river, for Rs. 35 (£3-105.) Again, they can grow wheat 
at Rs. 20 (£2) a ton, which if conveyed to the coast by the 
river, would be there made into flour by the water power, 
and would then be worth about Rs. 80 (£8) a ton ; whilst 
the cost of transit and grinding, and loss in weight, would 
not exceed Rs. 15 (£1-10^.) a ton. 

In the Delta of the Godavery there are about 600,000 
people occupying an area of 3,000 square miles of the rich- 
est land, perfectly capable of bearing 2 millions of people. 
Before the new Hydraulic works were commenced, their 
foreign trade amounted to only 3 or 4 lacks, (£30,000 or 
£40,000) per annum ; there were scarcely any European in- 
habitants, and to pay a revenue of 19 lacks (£190,000) a 
year, there was an annual drain of specie from the district, 
that is to say, the revenue was actually jjaid in part out of 
capital. There were no internal com^nunications whatever, 
excepting a very irregular one by the river, which was al- 
most impracticable during high freshes and in the dry sea- 
son ; and which of course from its distance, was of no use 
at all to by far the great<:r part of the Delta. / 

There is an excellent port at Coringa : but owing to there 
being only ^ feet of water over the bar of the river, it can 
scarcely be made any use of for repairs ; and thus, the dis- 
trict is almost entirely shut out from European enterpriz^ 
and capital. 

Now let the following sums be expended upon water 
works^ yiz, : 
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Storing 3^000 million cubic yards of 

water, improvements in the bed in 

the river, &c , 20 lacks (£200,000) 

Hydraulic Works in the Delta 26 „ (£250,000) 

Deepening bars, &c 5 „ (£ 50,000) 

Total. . 50 lacks (£500,000) 

or J million sterling. 

The following may then be the changes that will take place. 
A trade in cotton, of at least 150,000 tons a year, will ra- 
pidly spring up, bringing in an income of 300 lacks (3 mil- 
lions sterling) to the upper Godavery districts. An equal 
quantity of rice will probably be imported, causing a saving 
to the people nearly 150 lacks (IJ million sterling) a year ; 
and even the present population woidd consume about 
100,000 tons of salt, in which there would be a saving of 65 
lacks (£650,000) a year. They would also sell perhaps 
100,000 tons of wheat ; producing an income of 20 lacks 
(£200,000), even at the present rate. With this vast export 
and import trade of 4 millions sterling in value of goods, 
there would of course be an extensive settlement of European 
merchants througtout that fine country ; which though ex- 
cessively hot for threa months in the year, has an exceedingly 
pleasant climate for the other nine. Thus the foundations 
would be laid, for bringing European influence to bear fiilly 
upon the Native population ; and an immense demand for 
every kind of English manufactures, would inevitably spring 
up, for as soon as the people become scUers they must needs 
become buyers also. Would not this connection with Eu- 
ropeans, lead through God*s providence, to the improvement 
of the people in every respect ? 

Again, were the people in the Delta provided with an un- 
limited supply of water for irrigation, and with 1,000 miiles 
of water-conununication within the Delta, haying thus the 
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means of growing sugar, rice, chillies, &c., at prices which 
must give them the command of almost all markets, with an 
immense demand from the upper parts of the basin, for all 
their peculiar products, salt, &c., with a safe port affording 
advantages for repairs of shipping beyond almost any port in 
the world, on account of the cheapness of labour, &c. ; a peo- 
ple so situated must necessarily soon become a wealthy com- 
munity, and increase so as fully to occupy the whole Delta. 
A vast mercantile city with a trade of 2 or 3 millions ster- 
ling would be formed on the Bay of Coringa ; extensive es- 
tablishments for building and repairing ships, would folow, 
and numerous sugar manufactories, and water power mills 
for grinding and various purposes, would also be erected. 

Have we not fair ground for believing that all this prodi- 
gious chaaige would take place, solely hy turning to account 
3,000 million cubic yards of water (less than a single day's 
discharge of the river) that now flows uselessly iilto the sea ? 

I may also mention two facts, bearing upon the case. One 
is, that within a few months of the time that the water was 
turned into one of the Talooks of the Delta where sugar was 
an article of produce, the cultivation was increased /bwr-ZoW, 
though only a small extent of canal was cut. The other is 
a statement of the requirements in the way of transit, of one 
of the sugar works in the Delta, which while manufacturing 
2,000 tons of sugar per year, requires to convey the follow- 
ing quantity of goods annually. 

Tons. 

3,000 tons of jaggery, 35 miles , . 105,000 for 1 mile. 
2,000 „ „ sugar, „ „ .. 70,000 „ „ „ 
10,000 „ „ firewood, „ „ . . 350,000 „ „ „ 

Total. . . . 525,000 for 1 mile. 



This is now aU carried by water ; but to convey it by land 
(when the country is dry enough for it to be moved at all) 
would cost 2 As. {3d.) a mile more by land, than by water ; 



/ 
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or, Rs. 66,000 (£6,600) for the whole distance : equiralent 
to a charge of £3 a ton on the sugar, and sufficient to make 
the difference of the works being highly profitable, or to 
cause a total loss of the capital sunk. 

If this fact be not sufficient of itself to prove what India 
loses from want of cheap transit, what coidd prove it ? 
These works are not situated 500 or 1,000 miles in the inte- 
rior, but in one of the coast districts, and only 35 miles from 
the port, and yet the want of water carriage would alone be 
sufficient to turn the scale, whether capital invested in this 
way would bring in a large profit, or whether the whole 
would be lost. This difference in the cost of carriage would 
be 13 per cent, upon a capital of £50,000, which may 
have been the sum invested. And of course this sum of 
money saved, does not fully measure the value of the water 
carriage which is always available because before, when the 
Delta was under cultivation, and flooded in all directions by 
the monsoon, goods could not be carried at aU by land, on 
account of there being no practicable road. In a neigh- 
bouring district there are works capable of making 10,000 
tons of sugar a year, situated about 40 miles from the coast, 
and some of the jaggery is carried thither from a very great 
distance ; water carriage for those works would probably 
make a difference of more than £10,000 a year. Even if 
that district were fully provided with railways, there would 
still be a loss to the owners of these works of more than 
£3,000 a year, as compared with water carriage, even sup- 
posing the 'railways worked at the lowest rates proposed by 
their advocates, viz. 8 P. (Id,) per ton. 

I may here also call attention to the small importance of 
• cheap water power for manufactures, &c., as compared with 
the application of the same water to cheapening transit, and 
produce. The same quantity of water which by the above 
calculations would be the means of saving 260 lacks (2J 
millions sterling) a year, when applied to navigation and 
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irrigation, would only save 8 lacks (£80,000) a year, by 
substituting Water power for steam, to the extent of 4,000 
horse power for the whole 24 hours ; or 40 lacks (£400,000) 
if substituted for the same amount of bullock power. At 
these rates, the Godavery navigation would be equal in va- 
lue, to 76,000 steam horse power working the whole 24 
hours. And the use of 9,000 million cubic yards in the 
Delta for irrigation, would (at the rate of 300 cubic yards 
per Rupee, {2s.) be equal in value to 160,000 steam horse 
power. We give this calculation in order to show the im- 
mense comparative importance of cheap transit and produce 
to a country, above steam power for manufacturing, &c. ; 
even if it could be had for nothing. 

It would seem almost impossible for any person to ex- 
amiae the circumstances of this basin of the Godavery, with- 
out being convinced, that no known mine in the world could 
compare with the value of this water-mine. We may safely 
reckon that 60 lacks (J million sterling) spent on it, will 
within a few years produce property to the value of 250 
lacks (2J millions sterling) a year, the interest of 60 millions 
sterling, or 120 times the amount expended ; while the gold 
mines of Port Phillip only produce four times the amount 
expended in working them; and this too without the tre- 
mendous evils connected with gold digging. 

In this enquiry I have not touched upon the subject of 
iron and coal. We know that iron ore of the first quality, 
and in the utmost abundance is found in the line of the 
Wine Gunga, and that it is now worked to a great extent by 
the Natives in their miserably defective way. We know that 
coal exists in three localities, though we have no satisfactory 
evidence as to its quality or accessibility in those sites ; and 
last year a large mass of very good coal was brought down 
to Bajahmundry, but, we have not been able to ascertain 
where it was found. We know however that coal in abun- 
dance is foiuid at no great distance from Xke site of the iron 
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ore, that is, near the Nerbudda: a quantity of this was 
quarried by Captain Fenwick, and conveyed to Bombay, and 
there I am informed pronounced to be of very good quality, 
and all particulars respecting it are no doubt to be found re- 
corded at Bombay. 

We have thus every reason to believe, that in addition to 
all the other sources of wealth in the basin of the Godavery, 
it will become the seat of an immense coal and iron manu- 
facture one of the grand desiderata for India. 

It may be here noticed, that when once a weir is construct- 
ed across any river, the whole upper part of the basin of 
that river becomes available for storing water ; and an im- 
mense extent of country being open for the selection of sites 
for reservoirs to retain water for irrigation, it is no longer 
necessary to construct an irrigation tank on every spot where 
cultivation is to be carried on. Wherever a site can be found 
which win afford great capacity with a short bund, water may 
be stored, and allowed to flow down the natural water-courses 
and the river ; to the weir, from which it will be led by chan- 
nels to the cultivable land. Many of the large rivers of the 
Peninsula are so circumstanced; for instance the Tambra- 
poomey, the Vigay, the Cauvery with its branches, (the Am- 
bravutty, the Noel, and the Bowany,) the VeUaur, the Cheyar, 
the Toombuddra, and the Godavery; and weirs are now 
building on the Kistnah and the Pennaur, and estimated for 
on the Pallaur. This opens an unbounded field for improve- 
ment; and were there but one-fifth part of the nimxber of 
Engineers that are required in the Presidency, the country 
ought immediately to be examined with a view to such sites for 
tanks. In connection with this subject, and as a specimen 
of the difiiculties that Engineers had to contend with in 
times past in trying to get the Government to take advan- 
tage of the magnificent capabilities of the country, it may 
be mentioned here, that at one time the construction of such 
tanks on the Neilgherries, where there are remarkably fine 
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basins available, was pressed upon the authorities ; and be- 
sides many almost equally ludicrous objections to the pro- 
ject, officially put forward, the question was triumphantly 
asked, '^ How could it be known where the water from such 
" tanks would flow to ?" the objector being perfectly satis- 
fied in his own mind, that it was beyond the capacity of 
man to ascertain whether a certain stream flowed towards 
the East or the West coast. Upon exactly such grounds as 
this, have innumerable plans for improving the country 
been rejected, by those who were fully satisfied that they 
were the ablest men of their day, and who looked down 
with extreme contempt on the poor creatures who put for- 
ward such senseless schemes as these. In this respect, al- 
most the whole Peninsida is ready for the construction of 
magnificent reservoirs on all its great rivers ; the water of 
which would be at once applied to the land, by means of 
the rivers and channels already existing in the plain country, 
which channels are at present but imperfectly supplied with 
water even during the rainy season, and are either very par- 
tially or not at all suppliedj during the dry season. 

As another example, a sketch may here be given of what 
may yet be done by means of water, even for the best irri- 
gated district in India, Tanjore ; already so often referred 
to. Thi^ district contains 7 or 8 thousand acres of irrigated 
land which are pretty well supplied with water for six months 
in the year, though not without occasional deficiencies ; but 
for three or four months scarcely any water flows through it. 

Some use is made of the Cauvery and Coleroon and their 
branches in this Delta, for navigation ; but this is precari- 
ous even during the rainy season, and quite stopped during 
the dry months. At least 1 million cubic yards of water per 
hour, could be profitably employed in this district for six 
months of the year, in addition to its present supply ; be- 
sides a considerable quantity in reserve^ to supply occasion- 
al deficiencies during the rains. 
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Thus, 6,000 millions of cubic yards of water, could with 
immense advantage be stored up, even for this already high- 
ly irrigated district ; and this would not only allow of the 
cidtivation of sugar to any extent, (which is at present al- 
most impracticable from the supply of water not continuing 
long enough for a 10 or 11 months crop,) and thus give the 
district its grand desideratum, a new article of foreign com- 
merce, but would also furnish several lines of river naviga- 
tion running through the very heart of the district, to the 
coast. The rivers within the limits of the district, have a 
fall diminishing from 3 feet to 1 foot per mile, and though 
not affording any thing like such a navigation as would be 
obtained by means of a steam canal, would still at once be 
the means of effectually relieving the district from its pre- 
sent intolerable burthen of land transit, 2| As. (3f rf.) per 
ton. As a specimen of what this burthen is, on one item of 
trade which exists notwithstanding such a hinderance, we 
may mention that about 60,000 tons of rice annually export- 
ed to Ceylon are carried on an average 30 miles, at a cost of 
nearly 3 lacks (£30,000) a year ;• whereas five-sixths of this 
might certainly be saved, if the rivers were made perma- 
nently navigable. 

Now a stream of 1 million cubic yards an hour, woujd not 
only be the means of rendering navigable the branches of the 
river within the Delta, but Would also enable the navigation 
to be extended inland to near Bowany in Coimbatore, about 
180 miles from the sea, from which point it is now navigated 
at intervals during the freshes by means of basket boats ; and 
thus, with the new stream within the Delta, at least 500 
nules of river navigation would be provided through one of 
the most densely populated tracts in the world. A line of 
canal (about 50 miles in length) has already been formed, 
running in the direction of Madras from the heart of the 
district, and connected with the Cauvery ; and the extension 
of this along the coast for ^0 xaUgs^ ha^ now been ordered. 
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About 100 miles of exceedingly easy country along the line 
of backwaters to Madras, would connect all this system of 
river navigation with Madras, and thus unite the place of 
greatest consumption in this Presidency, with the richest 
producing tract. 

To store 5,000 millions of cubic yards for this purpose, 
would cost about 30 lacks (£300,000); and perhaps 1 lack 
(£10,000) more, might be spent with advantage in trifling 
improvements in the rivers. It woidd not of course be ad- 
visable to go to great expense in improving the rivers for 
navigation, because it would be better ultimately to inake 
regular canals ; but in providing this water for the improve- 
ment of irrigation, the great object of relieving the country 
from the main part of the burthen of cost of transit, would 
be attained. Though I have stated the cost of the whole 
supply of 5,000 million cubic yards of water at 31 lacks 
(£310,000), yet it mxist be remembered, that a very small 
part of this, about 3 lacks (£30,000), would suffice to keep 
the rivers steadily supplied to a good depth during the pre- 
sent cultivating season, or- for about 7 months of the year; 
thus securing the present crops from drought, and keeping 
the navigation constantly open for that period at least. So 
that about 3 lacks (£80,000) spent on the remaining line of 
the coast canal to Madras, and 5 lacks (£50,000) on an in- 
creased supply of water, would, even if nothing further were 
done, make an immense difference to this important district 
in money receipts ; and the effect of a rapid steam commu- 
nication with the city of Madras, would be matter of far 
greater importance. 

This then is a sketch of what is still wanted in the way of 
water improvements, even in the only district in India at all 
tolerably supplied with that fundamental necessary. 

An outlay of only 5 lacks (£50,000) would give, besides 
this vast addition of water for irrigation, 300 miles of inland 
navigation for 7 months of the year ; while New York has 

II 
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been content to pay" SI millions of dollars, (700 lacks or t 
millions sterling) for 366 miles of canal, open during only 
the same period of the year. And if only 50,000 tons a 
year were carried over the 800 miles, it would be a saving to 
this part of the country, of 85 lacks (£350,000) a year, as 
compared with land carriage ; and the additional water for 
irrigation, (1,000 million cubic yards) would be worth 10 or 
15 lacks (£100,000 or £150,000) a year. 



Salt Water. 

While writing about water in India, however, it ought not 
to be forgotten that fresh water is not her only treasure ; 
the salt water is also of incalculable value. 

Salt has been hitherto obtained at a very low cost, viz., 
about Rs. 2 (4*.) a ton, by the native method, without the 
least hint from Europeans ; but this native mode of manu- 
facturing is open to the same objections as their other opera- 
tions, viz., that of carrying it on upon too confined a scale, 
and without capital. They think it impossible to manufac- 
ture salt excepting in the very lowest lands, on account of 
the expense of conveying and raising the sea water ; and 
they consequently incur many far greater expenses, especi- 
ally in respect to the liability to have the whole harvest de- 
stroyed by floods. 

The following calculations will show in what enormous 
quantities salt may be manufactured, of the purest quality 
and at the most trifling cost. Sea water contains 3 per cent, 
of salt ; or a cubic yard weighing 1,700 lbs., yields 50 lbs. -, 
and fully saturated brine contains 30 per cent., or 500 lbs. 
per cubic yard. A square mile of plain is equal to three 
million square yards, and consequently a square mile of area 
one yard deep, will yield nearly 70,000 tons of salt ; or we 
may allow 60,000. The evaporation in the Carnatic during 



Best mode of managing the manufacture of salt. 251 

tlie months of March, April, and May, is nearly half an inch 
a day on an ayerage ; and probably in extensive and very 
shallow reservoirs, it would be quite as much as that, so that 
we may safely reckon a yard of depth to be evaporated in 
less than three months. If therefore a convenient plain 
1 mile square, and from 5 to 10 feet above the sea, were 
chosen and enclosed by a bank a 1 or S feet high, and if 
adjoining to that, a second area of about one-tenth the ex- 
tent or 560 yards square were enclosed, the sea water might 
be raised to the first plain in such quantities as to keep it 
always near the point of saturation, and it might as fast as it 
reached that point, flow off into the smaller area, where it 
would be allowed to evaporate entirely ; so that when the 
amount of evaporation amounted to one yard in depth, there 
would be 500 lbs, of salt on every square yard of ground. 

Care should be taken to obtain the water in the first in- 
stance as clear as possible ; and while standing in the first re- 
servoir it would deposit every remaining particle of Silt^ and 
flow off into the smaller one in a state of great purity. 

The total quantity of water that must be raise Jin order 
to give this quantity of 60,000 tons of salt, would be 3 millions 
of cubic yards, or 5,000 million of pounds ; and as a one horse 
power engine will raise at least 3 million pounds 1 foot high 
per hour, it would only require one horse power for 1,700 
hours or 140 days, to raise the whole quantity 1 foot, or 
for 700 days to raise it 5 feet ; or 8 horse power to do the same 
work in three months. The cost of working an 8 horse en- 
gine in such situations, would be about Rs. 400 (£40) a 
month; allowing 20 per cent for interest and wear and tear, 
and charging the year's interest, to the three months. This 
.gives Rs. 1,200 (£120) for the cost of raising to the height 
of 6 feet, water sufficient to yield 60,000 tons of salt, or on an 
average 50 tons for 1 Rupee (2^.) or 4 P. (|rf.) per ton. And 
if bullock power be used, we may take it at 800 cubic yards 
raised 6 feet fori Rupee (2«.) or Rs. 4,000 (£400) for 60,000 
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tons of salt; equal to about 1 Anna (lie/.) per ton, which 
shows that the cost of raising the water, is an insignificant item. 

Again, to lead the water to a convenient place would be 
but a trifling expense. To cut a channel 1 yard wide at the 
bottom and 2 yards deep, would cost about Ks. 300 (£30) 
a mile, so that even if it had to be cut several miles and 
were only used for one year, the cost would still only amount 
to 1 or 2 P. (|rf. or Jrf.) per ton, on a manufacture of the ex- 
tent of 60,000 tons. The expenses of collecting also, from 
a surface of something more than ^ mile square, would be 
equally trifling. 

If the site chosen for the manufacture were a few feet 
above the level of tide water, it woidd not be liable to be 
submerged, and the only evil arising from untimely rains 
would be, that the reservoirs would receive 2 or 3 inches of 
water, which would take a few days to evaporate. There are 
vast plains suitable for such works along the coast. In Tan- 
jore especially, near Point Calymere, there is a plain contain- 
ing perhaps 50 square miles, in which salt could be manu- 
facture* on a magnificent scale, and probably at 3 or 4 As. 
(4J or 6d.) per ton. That tract has also the advantage of 
water from the Bay of Tondi, where from its sheltered posi- 
tion, it is as clear as crystal ; and the coast there is also pe- 
culiarly favorable for shipping the salt, as there is smooth 
water and consequently no surf. The coast canal, when 
completed, will materially facilitate the manufacture, because 
almost any point on the whole extent of coast may be taken, 
wherever the circumstances are most favorable, and whence 
the salt can be conveyed to any other point, at the rate of about 
1 Rupee (2«.) per ton, for a distance of 400 miles. The idea of 
Cheshire competing with India for this trade is most absurd, 
unless some advantage, direct or indirect, be granted to the 
former. 

There is only one important caution to be given on this 
subject, and that is^ tl^at fr^sh wat^r piust Aey^r be used. 
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The salt manufacturers recently reported to the Collector 
of Masulipatam, that they had commenced their opera- 
tions as usual^ that the evaporation had proceeded just as 
in former years, but that not a particle of salt was produced; 
and on carefal investigation it was found, that the creeks 
from which the salt manufacturers had been in the habit of 
obtaining their supplies of water, were in that year all filled 
with fresh water from the channels leading from the Anni- 
cut in the Godavery, which was the only way in which this 
phenomenon could be accounted for. 

This part of the paper may well be closed with a few 
lines on the water works in Eajpootana, as described in Co- 
lonel Dixon's work on Marwar. These consist chiefly of 
tanks, and though on a very small scale and constructed in 
a very expensive manner, have yet produced such magnifi- 
cent results not only in rescuing the population from all the 
horrors of a state of disorganization, poverty and liability 
to famine, but even in direct and immediate returns in mo- 
ney to the State, that they furnish another clear and unde- 
niable proof of the value of water. These tanks were chief- 
ly formed by very massive walls of rubble in mortar ; gene- 
rally backed by earthen embankments. The largest of those 
in Marwarree, is stated to cover a third of a square mile, 
and to be about 8 yards deep at the lowest point of the 
bed. The caipacity is not given, but the mean depth would 
probably be thus above 2J yards, and the contents 2^ mil- 
lions of cubic yards. The total area of all the tanks con- 
structed in Marwarree, is given at 15 square nules, and 
taking the mean depth of the whole at 2 yards, the total 
quantity of water stored in them would be 90 millions of cu- 
bic yards, and the cost being stated at £24,000, woidd give 
876 cubic yards per Eupee (%s,) of capital ; or, taking in- 
terest at 4 per cent., the cost of water would be 9,400 cubic 
yards per Rupee (25.), which, allowing for the very small 
scale, and the yery cxpensiye mode of construction, agrees 
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well enough with the cost of water as already calculated 
in other parts of India. * 

The results of this expenditure, also fully support all that 
is said of the value of water in India, as deduced from re- 
sults in the Peninsula and in the N. W. The income to 
Government in Revenue had in 1847, reached £11^000 a 
year, or 47 per cent. ; and taking the tax at one-third the 
produce as stated, this would imply a farther profit to the 
people of 94 per cent., making the total returns on the capi- 
tal amount to 141 per cent. There can be no doubt also 
that with more experience in such works, the same quantity 
of water might have been stored at one-half or perhaps one- 
third of the actual cost ; in which case the returns would 
have been 800 or 400 per cent., even with tanks on so Yeiy 
small a scale as these, the largest of which appears not to 
have been the twentieth part of the size of many of the old 
tanks in the Peninsula. 

Again, in the adjoining district of Ajmere, \\% tanks, co- 
vering an area of 20 square miles, and containing perhaps 
120 millions of cubic yards of water, cost £38,000 and yielded 
an additional Revenue of £10,000 in the fourth year from the 
commencement ; showing the cost of the water to be thus 
about 8,000 cubic yards per Rupee (2«.), allowing 4 per cent, 
for interest of capital, and the returns in Revenue to Govern- 
ment being about 26 per cent., or probably 100 per cent, 
in all, as Capt. Smith estimates the benefit to the people, at 
nearly three times the amount of increase of Revenue to Go- 
vernment.* 

* The scope and success of Colonel Dixon's measures, have been suffi- 
ciently indicated in the preceding pages. Though much was done by 
his predecessor for the civilization of the Mairs, yet undoubtedly all this 
was most precarious, and their subsistence and employment were depen« 
dent upon most imcertain seasons ; and the development of a great sys- 
tem of irrigation works, (by which the falling rain is economized to the 
utmost and distributed in time and place of need, instead of sweeping 
down the valleys and passing away m a useless torrent) has been the 
means of giving permanence and advancement to the people. 
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It is of the utmost importance to observe, that these, as 
well as other isolated improvements by means of water, have 
been made solely in consequence of the earnest applications 
of the local officers, or the subordinate Boards ; and this is 
the evident reason why there has been no general system of 
irrigation improvements, carried on throughout the whole of 
India. Not only have these works not been suggested or 
ordered by the authorities at home, in the first instance ; 
but even these wonderful results from every isolated case of 
improvement, have been totally insufficient to awaken the 
authorities to a sense of the importance of the subject. 

Who woidd not suppose that such cases as these, of Mar- 
warree and Ajmere, would at least lead to the question be- 
ing asked, ^^ May not these magnificent results, calculated 
*^ to benefit the people so immeasurably, and at once to re- 
*' leave us from our intolerable load of anxiety about the 
'^ finances, be obtained by like means throughout India ?'* 
What has as yet been done in this way, has always been done 
at the personal risk of the individual, who has had no better 
knowledge of his own interests, than to insist upon this ex- 
travagant expenditure ; and no one has yet been found bold 
enough to propose, that in addition to a Board of Revenue, 
(Collectors,) a Military Board, and a Judicial Board, there 
should be a Board of Irrigation and Navigation to facilitate 
the provision of the Revenue collected, and by which them- 
selves and all the rest were to be paid. And yet until the mat- 
ter is seen so far in its true light, as to lead to the appoint- 
ment of such a Board, India will never fiourish. 

By these works the country has been fortified against the miseries of 
famine ; tracts of wild jungle nave been converted into fertile fields, dot- 
ted with villages and alive with rural industry ; population and revenue 
have more than doubled ; families which for generations had abandoned 
their native hills, have returned to seek their traditional landmarks ; the 
inducement to constant migration and unsettled habits done away, and a 
taste acquired for the sweets of profitable toil. The wild unmastered Ca- 
terans of 1820 are thus found to have become in 1843, a thrifty, thriv- 
ing, peaceful, and industrious peasantry, an example to their neigh- 
bours whose terror they once were, — Captain JB* Smithf p* 42^. 
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Sketch of water transit system for India. 

It may be well here to say something specific about a sys- 
tem of water transit for India, though the data for such a 
project are at present very insufficient. 

It would not suit this paper, to go systematically into the 
principles on which lines of communications should be se- 
lected, but we may just refer to the one fundamental princi- 
ple which must ever be kept in view ; viz., that each river 
basin will in general be the natural field of a system of com- 
munications complete in itself; the basis of the system being' 
a main line leading generally along the line of the river, 
from near its source to the port at its mouth : because the 
densest part of the population is generally along that line, 
and there being great interchange of commodities produced 
in coast districts or imported from foreign countries, and 
those produced in the higher lands and either consumed by 
inhabitants near the coast, or exported. In providing com- 
munications for a vast extent of country like India, which is 
as yet entirely without them, we have the immeasurable ad- 
vantage of a clear field on which we may bring to bear the 
great principles of science, with less interruption than in 
countries of smaller extent, where the natural course of 
things has already been interfered with by partial and isolat- 
ed works, forming no necessary part of a well digested sys- 
tem. 

A map of India, coloured according to the river basins, 
.and marked by contour lines, is one of the first things to be 
provided before planning communications generally for this 
country ; for with this before us, we shall always be remind- 
ed when we are inclined to work against nature. 

We may point out with respect to the main features ia the 
present case : 

1st. That the river Ganges, with its branches the Gogra, 
Jumna, Chumbul, &c., the Burmpootra and other rivers in 
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Bengal and the North-west^ as also the Mahanuddy^ the 
Godayery with its branches, the Wurda, Weingunga, Indra- 
wuttee, &c., the Kistnah (with its branches, the Beema, &c., 
from near the western ghauts as low down as Knmool) and 
the Cauyery, haye all such moderate falls (from J to 2 feet 
per mile) that they are already nayigable for a part of the 
year, and could be made nayigable throughout the whole 
year, at a comparatiycly moderate expense. To these per- 
haps may be added the Taptee and Nerbudda ; but of these 
the falls are greater, and they would therefore require a 
greater expenditure. At any rate howeyer, at least 5,000 
and perhaps 6,000 or 7,000 nules of nayigation could thus 
be obtained ; and at the same cost as 100 or SOO miles of 
high speed railway. The Kistnah below Kumool has a 
greater fall, and might require considerable works ; or else 
we might substitute a canal or low speed railway for 140 
miles. 

2nd. That there is a yast extent of country in India so 
fayorable to the construction of such works, that many 
thousand miles of first class steam canals, might be con- 
structed at the rate of Rs. 6,000 (£600) a mile, and under. 

Srd. That Bs. 15,000 (£1,500) a mile for canals, would 
be sufficient to proyide for their being carried almost entire- 
ly throughout the populous parts of the country. 

4th. That the yarious systems of nayigation in the ba- 
sins of the different riyers, where the water sheds are too 
high to allow of the construction of canals without exces- 
siye expense, might be connected with each other by means 
of low speed railways ; so as to proyide for yery cheap con- 
veyance of goods from eyery part of India to the other. 
Thus, goods might be conyeyed by one kind of nayigation 
from Cape Comorin to Nagpore, and then by a cheap rail- 
way across the basin of the Nerbudda to meet the system of 
nayigation of Central India, the North-west and Punjaub ; 
60 that by means of two contiauous lines of water communi- 

£ 1 
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cation, 1,400 and 800 miles long respectiyely, connected by 
SOO miles of railway, goods could be cheaply conyeyed for a 
distance of 2,500 miles ; and allowing J P. (tV<?.) per ton per 
nule for the water transit, and 2 P. (J<?.) for the land tran- 
sit, the cost would be only Rs. 9 (18*.) per ton for the whole 
distance ; not more than equal to the present cost of con- 
veying a ton of goods 60 miles, in most parts of the country. 
It must be particularly pointed out however, that the con- 
nection of the different systems of navigation with each 
other, is a matter of comparatively very small importance ; 
the transfer of goods from one river basin to another being 
an insignificant matter, compared with the collection of the 
produce of each basin and its conveyance to the coast, and 
the carriage of produce from the coast and its distribution 
through the basin. Thus, the communication across the 
water sheds, will always have a very small traffic compared 
with that on the communications leading &om the upper 
parts of basins to the coast ; and this brings us to another 
point, which seems to have been wonderftdly misapprehend- 
ed in the great question of communication. We hear con- 
tinually of a railway from Bombay to Calcutta, or Agra, or 
Madras, though in point of fact, the connection of these 
places with each other, are matters of so small importance, 
that it ought not at present to be thought of. How many 
tons of goods, and even how many passengers would pass 
firom one of those places to the other, as compared with the 
number passing from the interior of the country to each 
Presidency ? I think we are safe in saying, not 1 ton of 
goods to a 100, and not 1 passenger to 50 ? No doubt one 
thing that has led very much to this misapprehension, is the 
political and military point of view in which this as well as 
all other Indian questions, have hitherto been viewed : and 
it is certainly a matter of importance that we should have 
the means of moving troops rapidly from one part of India 
to another, but still there are other considerations of moment. 
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1st. This even is chiefly a question 6f economy ; that is, 
the object in view is to economize, by rendering a smaller 
force sufficient for defence, and if while making a certain 
line of railway to save a lack of Eupees a year in expendi* 
ture on soldiers, we are neglecting another line, by means 
of which we could obtain an increase of income of ten lacks 
by extended sale of produce, this is of course false econo- 
my. It is just the old mistake which has pervaded our 
whole Indian system, of thinking a hundred times as much 
about 1 lack (£10,000) of expenditure, as of 100 lacks 
(£1,000,000) of income ; for the idea always seems to have 
been, diat if we can only retard the money in oozing out, it 
will come in of itself without our help. 

2nd. Even as respects military purposes, the transfer of 
troops firom one capital to another, is comparatively of little 
importance ; the point to be kept contiQually in view while we 
have an unimproved country of IJ million of square miles 
before us, is not, " Is such a work wanted? won't it be 
very beneficial ? or wiU it pay ?" but rather, *^ Is it the 
most important work we can have for our time and money ?" 
Nor is the question '* Will it diminish our yearly expenses ?'* 
but rather, *' Will it either diminish our expenses, or in- 
crease our income, more than any thing else f" This is 
the first question with beggars such as we are ; and when 
we have taken off the rough edge of our difficulties, by 
iseizing every opening for obtaining great returns at a small 
cost, (with which a totally unimproved country must neces- 
sarily abound) then we may take in hand secondary projects. 

North and South lines in the Peninsula, and lines about 
the water sheds in the interior will generally be quite out of 
the question at present, at least for railways ; but it must not 
be forgotten that what may be very bad policy in a line of 
railway, may stiU be good for a canal for two reasons. 

First, because of the difference in the cost of construction 
and of working ; for goods may be carried 100 or 200 miles 
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round by water^ without much disadrantage, because the 
cost of transit is extremely small^ whereas on a railway it 
will be a much more serious item. It is not at aU likely 
that any very large quantity of goods would bear transfer- 
ring from one Coast of the Peninsula to the other by rail- 
way, but this is quite supposable by canal. 

The second reason is the great value of water, for irriga- 
tion and other purposes. A canal 25 yards broad and 8 
deep, wiU, with a fall of 1 inch a mile, have a current of 
1,200 yards an hour, and convey 90,000 cubic yards per 
hour : sufficient for 80,000 to 90,000 acres of rice ; and in 
a great proportion of cases it will be most profitable to use 
the water for both navigation and irrigation, as is now done 
in the Godavery and Kistnah works. In planning commu- 
nications for India, it must never be forgotten, that every 
puddle i$ a valuable thing in a tropical climate in the dry 
season, and thus every mile of canal throughout the country 
is entirely independent of the advantages of navigation, an 
incalculable blessing. It is true that this is one of the 
things, that a man who has never been out of England can- 
not fully realize ; but if every man who takes a part in In- 
dian aflfairs, were only to take a few walks in the middle of 
the day, with a land wind blowing, and the thermometer at 
110^, he would have a very strong impression of the advan- 
tages of canals and tanks. Unfortunately however, even 
some Englishmen who have passed 20 or SO years in India, 
have never taken this sort of practical lesson in Hydraulics ; 
whilst the Natives who have, wonder that their rulers show 
so Utde interest about Hydraulic works, and even leave so 
many of the old ones in ruins. 

As regards railways, even supposing 1,000 miles to be 
laid, it should not be in one continuous line the centre part 
of which would certainly have very little traffic, but should 
rather be laid in short lines of 100 or 200 nules, leading di- 
rect from ports to the interior, or from the interior to a ca- 
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nal. Thus, in the projected railway from Madras to the 
Western Coast near Cochin, the centre 200 miles running 
nearly N. and S. and along the trade shed of the country, 
will not haye a twentieth part of the traffic on it, that it 
woidd have if laid on some line or lines leading from the 
coast into the interior. Even if the Government care no- 
thing about these points, what will the shareholders say, to 
the returns on their whole capital being reduced in conse- 
quence of these barren portions of the line, to a quarter of 
what they might otherwise be ? Our first object is then, to 
select those lines on which there is or would be the greatest 
traffic, rather than to aim at long lines, a great part of which 
would be comparatively unimportant ; and to that end, let 
every line be brought distinctly to this test, viz., the proba- 
ble amount of traffic on it. There can be no use in connect- 
ing two great places, if comparatively few goods or persons 
pass from one to the other. The main question is, not whe- 
ther a certain line would be useful? but whether it be in 
proportion to its cost the mostvisetvl one we could undertake ? 
It is also to be observed, that the natural lines are often 
not the shortest ; there are certain natural obstacles which 
cannot be altogether got rid of, though means may be found 
greatly to diminish the expense of passing through or over 
them ; and though the force of gravity cannot be removed, 
the inconveniences caused by it may no doubt be greatly 

mitigated. 
"With so vast an extent of country under one paramount 

authority, and with the experience we now have from dif- 
ferent countries, in irrigation, river and canal navigation, 
railways of different classes, and in harbour works, we 
ought to be able to plan such a system of communications 
and other works for India, as has never yet been seen in the 
world; and thus certainly make a near approach to that 
grand desideratum, the annihilation of cost of transit. If 
canals be used for irrigation as well as navigation, there can 
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be no doubt that tbey will abundantly pay the interest of 
the money expended on their construction and repairs ; thus 
leaving as the cost of transit on them^ only the bare expense 
of draft. By actual calculation from the data we haye^ it ap- 
pears that on canals 6 feet deep and provided with locks 150 
feet by 15, and with the low cost of fael generally through- 
out India (i Rupee a ton of wood), the actual cost of transit 
on long lines worked by steam would be, if the vessels have 
constant employment, about J P. per ton per nule, or 1 Ru- 
pee per 800 miles, including interest on boats and engines 
at 10 per cent., wear and tear, &c. It appears from calcula- 
tion, that the rate which will give a minimum cost of freight 
with steam power, in vessels of the size for the above locks, 
is about 5 miles an hour through still-water, and that a rate 
of 6 miles an hour would add very little to the cost ; so that 
allowing for delays at locks, the most economical speed for 
goods, where the trade is extensive, would be upwards of 
100 miles a day (the canals being worked by night as well 
as day) ; and there is only a very small proportion of goods 
for which it would be worth while to pay a higher rate for 
conveyance 500 miles in one day, than the same distance in 
five days. This is partly proved by canals in England, 
which on the principal lines carry as much as A of the 
goods, notwithstanding the higher speed of railways ; and 
although, owing to the canals and locks not having been 
made for steam power, the rate of transit is only about 2 
miles an hour. . 

As some however may still object to the use of steam ca- 
nals, on the ground that it has been tried in England and 
has not succeeded, it may be well to answer this objection 
here. 

1st. Steam cannot be used on the old canals, for the sim- 
ple reason that they were not made for it. 

2nd. The Canada canals are navigated by SOO ton Steam- 
ers^ at the rate of 6 or 7 milcjs an houi for goods. 
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3rd. The grand difficulty in England, viz., injury to the 
banks from the ripple, would be easily removed here ; as it 
would not cost more than £200 a mile^ to line them through- 
out with stone. And though canals not made for steam, can- 
not be worked by means of it, this is no reason why canals 
should not be made suitably for this power. The objection 
that locks cause so much detention, is equally untenable ; it 
is true that locks made so as to take five minutes to fill and 
empty, do cause much detention ; but there is no reason at 
all why a lock should not be filled in a few seconds, and the 
detention thus reduced to little more than the mere stopping 
and starting the boat. Where the traffic is very great, as it 
would be on some lines in India, separate locks should be 
made for the swift traffic, with all the necessary arrangements 
for a quick passage through them, without the smallest hin- 
derance from the slow traffic. Such a canal would accommo- 
date an almost unlimited extent of traffic, and if we reduce 
the cost of transit to J P. per ton per mile, we must be pre- 
pared for a traffic beyond any thing we have any idea of at 
present. It is in this respect especially that the necessity 
for canals wiU be seen. A traffic of 5 million tons a year, 
or 17,000 tons a day, on a canal fitted for boats of 170 tons, 
would only require a boat to pass the locks once in a quarter 
of an hour, and by the addition of a second lock, any amount 
of traffic might be provided for ; and the repairs of the ca- 
nal would not increase in proportion to the traffic. Now to 
accommodate such a traffic by railway, would require per- 
haps 6 lines- of rails ; but they would not indeed really be 
required, because railways never could- be worked at so low 
a rate of toll, as to lead to so free a traffic. Some of the 
railways in England seem to have nearly reached the maxi- 
mum of traffic (to judge from the accidents) though carrying 
only 200^000 tons a year ; while some of the petty canals 
there, worked only by horses and furnished only with single 
locks, carry a million tons a year and upwards, and are pro- 
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bably capable of carrying much more. All plans for im- 
proyed communications in India^ tbat do not keep in view 
this main pointy viz.^ the vast extent of traffic that will arise 
in consequence of the cost of transit being reduced as it 
ought to be, will be found equally ine^cient ; and there is 
not the slightest prospect of the high speed railways proyid- 
ing for any enormous traffic. 

ErroneotM ideas regarding Irrigation. 

It seems of importance yet to speak on some further points 
connected with the use of water in India, and though it is 
of course impossible to meet beforehand all the erroneous 
ideas of persons quite unacquainted with the subject, which 
being the fruits of the imagination are innumerable, yet, 
amongst the many strange fancies preyalent in regard to ir- 
rigation, some of the most popular may be usefully remark- 
ed upon. 

One is, that well irrigation should be encouraged ; and 
eyen that the Goyemment should dig wells for that pur- 
pose. It is howeyer surely a sufficient answer on this point, 
to refer to the calculations giyen in the preceding pages, 
which show that the mere raising of filtered water from wells 
12 to 15 feet, without including the expense incurred on ac- 
count of the well, costs about 1 Rupee for 500 or 600 cubic 
yards ; while water of much superior quality may be appli- 
ed to the land by means of tanks and riyer channels, at a 
cost of 1 Rupee for from 20,000 to 40,000 cubic yards, 
or from tV to Vt the cost of merely raising it^from wells. 
Instead therefore of encouraging the people to construct 
priyate weUs, at such an enormous waste of money, Goyem- 
ment should do their utmost to render such waste impracti- 
cable, by proyiding water eyery where, and selling it at tV the 
cost, at which it can be obtained from wells. 

Another fancy is, that tanks should be cleared out, that is 
that their bedjs should be excay^tted from timo to time. J^ow 
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it is evident, that for every cubic yard of earth thus exca- 
vated, one cubic yard of water per annum will be obtained ; 
so that i£ld. per cubic yard be paid for excavation, and the 
interest of money be 4 per cent., we shall ha.ve to pay %hd. 
per annum for every cubic yard of water, or 1 Rupee for 
576 cubic yards ; while it wotdd cost only tV of that sum 
to obtain the same quantity of water by raising the old 
bund or making a new tank. *^ Then do you mean to say, 
that tanks are never to be cleared out ?" Certainly not ; 
that can never be done with advantage or economy, as it 
costs fifty times as much as the work is worth : but as tanks 
become filled up, their bunds must be raised, if they are to 
contain the same quantity of water. It seems not to be gene- 
rally known, that excepting in tanks supplied by very small 
streams near their sources, the process of silting up is very 
slow ; but be it slow or quick however, it should not be reme- 
died by excavation, on account of the disproportionate cost. 
Another of these apprehensions is, that it is a waste of 
money to expend it on magnificent works like those of the 
Godavery, and that money might be much more economi- 
cally laid out, on a midtitude of small works. On the 
contrary, however, it may be laid down as a general rule 
with respect to irrigation works, (as indeed with most things) 
that the larger the scale on which they are executed, the 
greater will be the proportional results. Further, a Del- 
ta offers peculiar facilities for irrigation, as it stands to 
reason that water can be distributed over a plain without 
undulations .^nd with only a moderate slope in one direc- 
tion of a foot a mile, far more cheaply than over a more 
uneven country ; and no tract in India could J)robably be 
found, where water can be distributed at so small a cost, 
as in the Deltas of the Godavery and Kistnah, excepting in- 
deed the Delta of the Ganges. Again, the Delta lands are 
generally the richest, and therefore will pay best for the 
supply of a giyen quantity of water ; there is also the larg- 
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est population in a given space, and consequently the water 
communications will provide for a greater traffic ; and lastly, 
the larger the river the greater the extent of country it drains^ 
and consequently the more certain is the supply of water. 

Another popular idea is, that tanks are uncertain works 
for irrigation, and that river channels alone can be fully 
depended on. This is true in a certain sense ; that is, small 
tanks filled by streams which only drain a small extent of 
country, are uncertain, and fail whenever there is a great 
failure of the local rains : and this is the case with r^% of 
the old tanks of the country. But in the first place almost 
all these could be supplied at a moderate expense from the 
large rivers ; and that this has not been done throughout 
the country, is one of the most grievous neglects of the 
British rule; and in the second place, not only ought all 
tanks to be supplied from large rivers, but the tanks ought 
to be almost universally of great capacity. The Natives 
firom their peculiar circumstances, were generally compelled 
to make a multitude of these petty works ; but this is no 
excuse for us, who have ample means and power to construct 
them on any scale. The sources of the great rivers of the 
Peninsula which never fail entirely, are all within the British 
dominions ; and there need therefore be no want of water, 
as large tanks if connected with the great rivers, would 
always contain water aU the year round. Many of the old 
tanks are noble works, both in respect of size and supply, 
some capable of containing 100 million cubic yards of water, 
and having very expensive channels led froijn the great 
rivers ; but even they are not sufficient, and what we should 
i^ow do is to construct tanks of far larger dimensions than 
any now existing ; in the same way as we have formed 
systems of channel irrigation, on a scale far beyond the old 
Native works. The only novelty that I know of, to be intro- 
duced in the construction and use of these large tanks, is 
this : instead of irrigating lands immediately below their 
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bunds (as is uniyersally done in the old tanks) rather to dis- 
charge water into rivers when they are low, for the supply 
of any systems of channel irrigation connected with them. 
Every part of the country should be thus famished with 
vast tanks, to be filkd in the heavy bursts of the monsoon, 
and the water gradually discharged into the rivers according 
as they become too low ; so as to keep up the supply of water 
for the irrigated land. Such tanks should contain from 1,000 
to 5,000 million cubic yards ; that is, tanks 50 yards deep 
and from 16 to 80 square miles in area, or from 2 miles broad 
by 8 long, to 5 miles broad by 16 long, would store water 
at a cost perhaps almost as low as that of the Delta irriga- 
tion, and would never fail. It is too late now, to use the old 
argument against these works, that no body ever heard of 
such things, after the execution of the Ganges canals 850 
miles long, and the Godavery weir 2J miles long. It is 
only proposed to do that with respect to tanks, which has 
already been done with respect to river channels ; and with 
our Western knowledge and unboimded means, we should 
not think ourselves bound to follow the Natives, who had not a 
thousandth part of our advantages, and who, we may be quite 
sure from what they have done in times past, would not have 
followed such an example as we have set, if they had had 
our advantages. I doubt whether India has ever for a hun- 
dred years together, been destitute of men, who if only pos- 
sessed of our science and resources, would have been ashamed 
to leave the country in the state in which we now see it. 

Another idea is, that to supply navigable still-water canals 
with water all the year round, woidd be next to impossible ; 
but this too is without the slightest foundation either of ex- 
perience or calculation. The consumption of water in such 
a work would be from the foUowing causes : 

1st. Evaporation. 

Sd. Absorption. 

3d. Lockage. 
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The evaporation in the Peninsula is about % yards a year, 
after deducting the fall of rain ; that is^ the difference be- 
tween the fall of rain and the evaporation, is about 2 yards. 
A mile of canal 80 yards broad would therefore require 
1,760 X SO X 2 yards = 100,000 cubic yards per annum, 
which would require (at 1,000 cubic yards per Rupee (2«.) 
a capital of Ss. 100 (£10) a nule so that if the canal cost 
Rs. 10,000 (£1,000) a mile, the providing for the evaporation 
would cause an additional first outlay of one per cent, or, 
the annual cost of the water would be Es. 4 (8«.) a mile (4 per 
cent, on Rs. 100 (£10) equivalent to a charge of ipoorf. 
per ton per mile, on a million tons per annum. This is one 
of the principal supposed obstacles to the construction of 
navigable canals in India. 

We have abundance of experience on this point of ab* 
sorption, from the innumerable tank bunds and channel 
banks now existing. The fact is, that if the slopes are suf- 
ficiently gentle for the silt to lodge, every Hydraulic work 
puddles itself immediately. I have seen a channel cut 
through the loosest sand, widened by cutting a trench by its 
side within a yard of the water's edge, and to the depth of 
5 feet, without the least moisture being found in the exca- 
vation ; so perfectly water-tight was the lining of silt that 
the channel had furnished itself with. The loss from this 
cause also would therefare be insignificant. 

As regards Lockage. A lock 150 feet by 50, and with a 
fall of 8 yards, would require 2,500 cubic yards of water to 
pass a boat ; and if the navigation were 100 miles in length 
in one slope (a very moderate supposition), it would require 
25 cubic yards per boat per mile ; as it is evident that a lock- 
full would be expended in the whole line. If the boats 
were of 200 tons, this would be J cubic yard of water per 
ton per mile ; which, supposing the water to cost (as else- 
where calculated) 20,000 cubic yards per Rupee (2^.), 
would be equiyal^nt tQ a charge of li^ Rupee or ^d, pei; 
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ton of goods per mile. Or, the total quantity of water re- 
quired for a million tons per annum would be 125,000 cu- 
bic yards for 100 miles, or 1,250 cubic yards per mile per 
annum; to store which would require a capital of Rs. IJ 

(25..6rf.). 

Such are the most serious obstacles that have yet been 
discovered to the establishment of permanent navigable ca- 
nals in India. The total charge of transit on account of the 
cost of water might be (according to the above calculations,) 
^^d. per ton per mile, or 1 Eupee (2s.) for a ton carried 
70,000 miles ; so that if it were ten times as much as I have 
calculated, it would still be of no perceptible importance. 

More of these fancied difficulties might be mentioned ; 
but the explanations given above, will be sufficient to show 
those not conversant with the subject, that other difficulties 
which occur to them, may be capable of an equally complete 
and satisfactory solution. 

Navigation und Irrigation Board. 

Returning to the question of the necessity of appointing 
a Board of Irrigation and Navigation, we must observe that 
the plan now proposed, of placing an individual nominally 
at the head of the Department of Public Works, which in 
reality makes the Government Council itself the Board of 
works, will we fear aggravate all the former evils. Such 
questions must be discussed ; they tnt^t be examined by both 
Engineers and Civilians, and consequently if there be only 
one individual at the head of the department, the Governor 
in Council will discuss them : and as the Council have fifty 
other things to do, every one of which they will think cf 
more importance than tanks and canals, the latter will still 
be considered as mere bye- works, and the business will fall 
usually into the hands of a Secretary, who will not be the 
ostensible and responsible person. Of the absurdity of mak- 
ing the Council a Board of Works, and thus giving it duties 
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to do which are qtiite foreign to it, we haye a convincing 
proof in the case of the rejection of a proposed work, under 
the idea that a Lock would oblige all the boats to wait for 
the return of the tide, and would let all the water out of the 
canal when it was opened. Not being conversant in such 
matters, the Councillors did not know, that a Lock was a 
work to allow boats to pass, and keep the water in. 

Nothing will do but a Board consisting of two or three per- 
sons besides an Engineer, tc^Ao^Aa/ZAare nothing else to attend 
to whatever, but irrigation and communications ; and this 
board shoxdd be charged with all works of this nature, and 
their whole thoughts, time and energies, should be concen- 
trated upon this duty. Public Works never can be proper- 
ly attended to till this is done, and it is impossible that the 
appointment of a single Engineer to such a charge should 
answer the purpose. Let the petty details connected with 
buildings, and especially all the minute pottering about Mi- 
litary buildings, be kept out of the hands of this Board, in 
order that they may be able to give all their time and ener- 
gies to the fundamental and all-important general duties 
connected with Public Works throughout the country. But 
in order to prevent the confusion at present arising from 
there being in Madras no less than five different departments 
employed about these works, (besides the department of 
Military Buildings,) let them all be under the general con- 
trol of this Board and subordinate to it ; the executiv^^^d 
supervisory part however being confided to two disti^^ct 
classes of officers, who have no part in the Board itself. 

There are at present; 1st, The Board of Revenue, 
charge of works of irrigation and part of the communicS^ 
tions. 2nd, The Department of Roads ; certain great trt 
roads being nominally under a single Superintendent, bu^ 
in reality immediately under the Governor in Council as 
Board of Trunk Roads, with the Superintendent of RoadsJ 
really an executive officer under them. 3rd, The RaUway 
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Department, also under the Governor in Council, with an 
Officer as Consulting Engineer. 4th, The Electric Telegraph 
Department, on the same footing. 5th, The Paumbam Channel 
Works, under the Chief Engineer subordinate to the Gover- 
nor in Council. The consequence of tHs confusion, is, that 
while one department is cutting a canal, and another a rail- 
way, a third is very busy making a grand road parallel with 
each. Fancy a private household in which the groom was 
entrusted with a small part of the cooking, the housemaid 
with another small portion, a third being entrusted to the 
butler, and the remainder left to the cook herseK, excepting 
that which the master of the house in his wisdom kept in 
his own hands. Let any one imagine to themselves the ut- 
ter confusion which would prevail in such'an establishment, 
and they may then form an idea of the state of things in 
India, in connection with Public Works'; where the Govern- 
ment is employed partly in trying to regulate a state of 
things essentially productive of nothing but disorder, and 
partly in doing itself some of the work belonging to the 
humblest subordinate executive officers. 

The curse of the Indian system, is the continual effort on 
the part of the superior authorities to][do every thing them- 
selves, and to meddle with matters of detail for which they 
have neither time nor experience, and this is felt sufficiently 
even where a Board has charge of a Department. Not only 
is an individual not allowed to do any thing, but not even 
to speak/ he is courteously told that his remarks are quite 
uncalled for, and if not then silenced, other more effectual 
means are taken to prevent his making known the results of 
his experience, local knowledge, &c. 

Great objections have been made to] Boards as being a 
machinery very slow in its operation ; but matters must be 
discussed, and there need be no delay connected with a 
Board beyond what i» really necessary from the nature of 
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the subject under consideration, unless the Board be com- 
posed of inefficient men, or have executive duties in detail 
imposed on them, foreign to their proper functions. Un- 
doubtedly a Board composed of ex-officio men, that is, of 
men having other duties to attend to, and who were not se- 
lected for the specific purpose on account of their qualifica- 
tions, is an utter abomination. The Members of the Board 
we propose, should be selected for the peculiar duties of the 
Irrigation and Public Works department, and then if the ar- 
rangement does not work well the remedy is in the hands of 
Government, and is very simple ; it is only to turn the 
members out, and put better men in their place. It is not 
to be supposed that a man is to be put into an office of such 
importance, and then to be considered immoveable. While 
he holds the office he should be treated as a gentleman, 
and a man of sense, honesty and capacity; but if he be 
found not to be so, then he should be at once replaced by 
one who is. The system of keeping a man through thick 
and thin in such a situation, and then gagging him and 
treating biTn at every step as a fool, and a man not fit to be 
trusted with 5 Rupees (lO^.), will never do for a Board 
of Public Works, such as is now required in India. The 
Board must be left in a great measure to manage things 
their own way, a large portion of the outlay being left 
entirely at their own disposal, and Government only re- 
quiring constant reports of proceedings and results ; every 
Boxirce of delay being avoided as far as possible, and especi- 
ally that the greatest of all sources of delay, viz., superan- 
nuated members. 

When we consider the magnitude of the field, and the 
trifling sum yet spent as compared with the outlay required, 
we are surely warranted in asserting, that Public Works 
have been almost entirely neglected throughout India. The 
work that ought to have been spread over the last hundred 
years, must therefore if we wish to redeem our character^ 
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be done in the next ten ; and to accomplish this^ will call 
for the utmost energies of men in full possession of all 
their faculties. Hitherto, the only mistake of any conse- 
quence that has not been guarded against, is that of doing 
nothing. The Board of Public Works ought to have writ- 
ten on the paper-stand in front of each Member and Se- 
cretary, in large letters, " Do it, do it, do it.'* The motto 
hitherto has been, " Do nothing, have nothing done, let no* 
" body do any thing. Bear any loss, let the people die of 
^'famine, let hundreds of lacks be lost in Revenue, for want 
'^ of water, or roads, rather than DO any thing.^* It is not 
the loss of money that we mind; that is nothing, we can 
afford to lose millions every year for want of Hydraulic 
works, and therefore to spend a few lacks of Bupees on 
such works would of course be nothing ; but, nothing must 
be done. Before any thing is done, a matter must be brought 
before the Collector,* who has charge of the welfare and 
in a great measure the lives of a million of people, and of 
a Revenue of 30 or 40 lacks (£800,000 or £400,000) a year ; 
but is still not permitted to spend £100 without superior 
sanction. He hands it on therefore, to the Board of Be- 
venue : but they have no power to sanction an expenditure 
of £100. It then travels on £rom the Board of Revenue to 

* This misnomer was pointed out more than thirty years a^o^ by Sir 
Thomas Mimro. ** He," said that sreat man, '' who is called collector, ex- 
** ercises the whole of the internal adminis&ation of the province. His 
*' designation is an unfortunate one, and ought to be changed, as it leads 
** to the belief that the collection of the reyenue is his sole duty, and that 
*' he is a mere tax-gatherer ; but the collection of the revenue is a very 
" subordinate part of his duty ; it extends to every branch of the finance, 
" and its influ^ice is felt in tne prosperity of tiie inhabitants. He watches 
** the operation of the different existing taxes, points out such as are op- 
'* pressive, that they may be lowered, or altogether abolished. In every 
" country the amount and distribution of taxation are perhaps the most 
** important concerns of public authority ; there are no others on which, 
" as on them, the universal comfort and prosperity of the people depend. 
** In this country the management of taxation rests almost entirely with 
" the collector ; for he is the only channel through which the Government 
** can obtain an^ tolerable correct information on the subject, and it is 
" chiefly from his opinions that their own must be formed.'^ 
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the Local Council ; but the hands of that Council are tied 
if the project involves an expenditure beyond £1^000^ so it 
must be passed on to the Supreme Council, who, dead to 
the wants and interests of those extensive kingdoms called 
" Minor Presidencies," are glad enough to avoid the incon- 
veniences and responsibilites of expenditure, by referring 
the project to the Authorities at home : and on its arrival 
there, it has to undergo the ordeal of two more Boards, 
the consequence of which is, that nothing or next to nothiag 
has been done, in comparison with what is needed. 

Now it should be remembered, that even the youngest • 
of the authorities mentioned above, have, owing to the effects'* 
of climate and advancing years, almost ceased to be men of 
action ; and every step the matter is carried upwards, it 
gets more into the region of counsel, and more out of the 
reach of action, and has consequently less and less chance 
of being carried into execution. In the superior Boards 
and Councils, there is generally not a trace of that physical 
energy, which is essential to produce real healthy and vigor- 
ous action ; and this habitual exclusion of men in the prime 
of life (we .must except an occasional young Governor 
General), is undoubtedly one of the principal if not the 
principal defect of a system, which has led to the exhibition 
of the extraordinary phenomenon of the most inert, sta- 
tionary, decrepid management of a country that was ever 
seen, by the most advanced and energetic race that has yet 
appeared in the world. 

Who would not suppose, from the excessive precautions 
regarding expenditure mentioned above, that at least fifty 
districts had been ruined by works of irrigation and com- 
munication, and that now the only fear was, that anything 
further should be done f Who would believe that without 
half a dozen miles of real turnpike road, with communica- 
tions generally in much the same state as in England two 
centuries agO; with periodical famines and a stagnant Beve- 
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nue, the stereotyped answer to any one who urges on im- 
provement is, *^ He is too much in a hurry/' '^ He is too 
sanguine," '^ We must go on by degrees ;" and this, too, in 
the face of the fact, that money laid out upon public works 
in India, has almost without exception, yielded money re- 
turns of 100, 200, 300 per cent., besides immeasurable other 
advantages to the community. 

What should we think of the owner of a heavily mort- 
gaged, but improveable estate in England, who, with means 
at his command of doubling his income, should be afraid of 
arriving at that result ^^ too soon ?" And yet the only dif- 
ference between the private landlord in England and the 
public landlord in India, is, that whilst the one may have 
an interest in a single square mile, the interest of the other 
extends over a million of square miles. The more extensive 
the field is, surely the greater is the need for energy and 
enterprise. We have already all but lost one century, to 
the great damage of our finances, and the great injury of 
the people ; and shall we now lose another century, by con- 
tinuing to crawl, or shall we not rather make a strenuous 
effort to redeem the time we have lost, by working double 
tides, imtil we have fully developed the resources of our 
magnificent estate ? The millions that we are about to spend 
upon a few costly and high speed railways, would suffice to 
accomplish that far more important object, to the great pro- 
fit of the shareholders, of the people, of India, and of the 
public treasury. 

Precautions enough have assuredly hitherto been taken, 
against that dreaded thing, cuition ; but no doubt such com- 
plication of means are necessary, so completely to keep 
down that innate energy of Englishmen which commonly 
breaks through all restraints ; and it must be granted that 
no such success of this kind was ever achieved before. To 
keep down 5,000 or 6,000 Englishmen so effectually in the 
midst of such demands for exertion, and with the prospect 
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of such results before them — a large proportion of them too, 
faithful and conscientious men who cannot bear to see the 
impoyerished state of the people — ^this is no slight task, and 
to hare succeeded in it, no doubt deserves the highest ap- 
plause. The success has however not been so complete as 
could have been wished, after all. This irrepressible ener- 
gy has oozed out here and there, and produced the few good 
results we have seen ; and if I mistake not, these are suffi- 
cient too at length to rouse England to say ; ^^ This state of 
" things is at end. India shall no longer be kept in this 
" degraded state ; effectual measures shall now be taken to 
*' ensure to her a participation in those blessings which we 
'* ourselves enjoy ; and we will find men who will enter 
'^ heart and soul upon this great work." 
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Conclusions* 

Upon tlie whole the main points connected with the ques- 
tion of communications for India, seem to be the following — 

1st. That the great point of all to be kept in view, is, 
not to make the most perfect communication possible on 
some few hundred miles in the course of 20 or 80 years, 
leaving the remaining 100,000 miles untouched ; but rather, 
to adopt a system of communications, by which the principal 
part of the cost of transit will be saved, to be executed 
throughout the whole country, in the shortest possible time. 

2nd. That in order to accomplish this, we must for the 
present be content with less perfect communications than 
high speed railways ; because it is impossible that the coun- 
try can be covered with such, even on a few main lines 
only, within a hundred years. 

3rd. That cheap railways and good common roads, will 
have the effect of greatly reducing the present cost of tran- 
sit ; the latter taking off about one-half, and the former pro- 
bably much more ; besides giving us a speed of 200 miles a 
day for first class travellers, and from 50 to 100 for goods. 

4th. That a great extent of river navigation may be im- 
proved, and canals cut at a moderate expense, say from Rs. 
1,000 (£100) to Rs. 3,000 (£800) a mile, so as to reduce the 
cost of transit on such lines, by nine-tenths. 

* These Conclusions having appeared in the London Edition, are in- 
serted almost yerbatim in the Indian Edition, without having had the ad- 
vantage of Colonel Cotton's revision, prior to embarkation for England.— 
NoU by the Publisher. 
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5th. That the proposed rate of 2|rf. or nearly i8 Annas 
per ton per mile for conveyance on the Bombay railroad, is 
resilly absurd ; and that in order to give any thing like effec- 
tual relief to India, we must reduce the cost of transit to 
one-tenth of that sum, viz., 2 P. (about Jrf.) per ton which, 
(even without reckoning the difference in the value of money,) 
will correspond with about l^d. per ton per mile in England ; 
because an article must be carried at least five miles in India, 
for one mile that it is carried in England. 

6th. That the rate of 2^d. per ton per mile, on a railroad 
that has cost Bs. 120,000 (£12,000) a mUe, is actually 
three times the rate at which goods are now conveyed on 
the grand trunk road in Bengal ; and half as much again 
as on the western road at Madras, which is stiU in quite an 
imperfect state. 

7th. That in general throughout India, goods can be 
conveyed on good common roads, at an average of about 
8 P. (Id.) per ton, exclusive of carriers' profit and interest, 
even as things are now managed ; but that under European 
management they would be certainly carried for less. 

8th. That with a traffic of 100,000 tons per annum on a 
common road costing Rs. 5,000 (£500) per mile, the interest 
at 10 per cent, would be 1 P. (|rf.), repairs also 1 P., and 
allowing the same (1 P.) for carriers' profit, the total cost, 
including the above average of 8 P. (Id.) would be 11 P. or 
say lid. ; about half of what it is proposed to charge on 
the Bombay railroad. 

9th. That on a cheap railroad worked by cattle, the cost 
of transit would certainly be less than a quarter of that on 
a common road ; say about Id. a ton including every thing. 

10th. That on a steam canal, the cost of transit woidd 
not exceed i P. (tV^.) per ton, and the interest and repairs 
would not exceed i P. more ; or in all 1 P. (Jrf.) per ton 
per mile. 
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11th. That on an improved river with a constant depth 
of 3 feet, the cost of transit would not exceed 2 P. (irf.) per 
ton per mile, including every thing. 

12th. That the average cost of transit in England may be 
taken at l^d. per ton per mile ; equivalent to 2 P. (^d.) in 
India, allowing for the diflTerence in the value of money. 

18th. That for every mile goods have to travel in Eng- 
land, they must be carried at least five miles in India. 

14th. That the average value of goods carried in India, 
is much less than that of goods in England. 

15th. Hence, that even if the cost of transit in India, 
were reduced to 2 P. (Id.) per ton per mile, it woidd still 
allowing for the diflference in the value of money and in 
distance, be equivalent to five times the cost of transit in 
England; besides that cost being charged upon goods of 
inferior value, and therefore less able to bear it. 

16th. That at present, the average cost of transit in India 
may be taken at 2^ Annas (3|c^.) per ton per mile, which, 
allowing six-fold for difference in value of money, and five- 
fold for increased distance, is equivalent to ds. 6d. a ton a 
mile in England, or 70 times what it is there : and that paid 
on less valuable goods. 

17th. That a ton of cotton value £12 conveyed from Be- 
rar to Bombay, costs about £9 for transit, including interest, 
&c. ; so that to convey it from the place of production to 
the place of shipment, adds 75 per cent, to its cost. 

18th. That a ton of cloth, value suppose £40, conveyed 
from Manchester to Liverpool, costs only 5^. in conveyance 
from the place of production to that of shipment, equi- 
valent to an ad valorem tax of only f per cent, or not more 
than T W part of the tax paid by cotton in India ; thus show- 
ing (as compared with 75 per cent.) the comparative state of 
transit in the two countries, taking into account increased 
cost per mile, increased time and risk, increased distance, 
and inferior value of goods. 
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19th. That there can be no sort of question, as to what 
is the main cause of the poverty and inertness of India^ 
when we consider what would be the state of England, if the 
cost of transit there, were equivalent to an ad valorem duty 
on its goods 120 times greater than it now is. 

20th. That in England, about 8 millions sterling, say ^ of 
the whole amotint of taxes, is paid for transit of goods, whilst 
in India probably not less than 15 millions sterling or about 
half of the amount of taxes, is paid for the same item. 

21st. That allowing for the difference in the value of 
money, this sum (15 millions) is equivalent to 90 millions 
sterling in England ; or eleven times the amount paid there 
for transit. 

22d. That allowing the actual money cost of transit in 
India to be Sf <?. per ton per mile, or 2J times as much as 
in England, and the distances in India to be five times as 
great, 12^ tons are carried in England at the same cost as 1 
ton in India. And consequently that the 15 millions paid in 
India, indicates, for a population about six times as great, 
the transit of not more than one-fifth of the quantity of 
goods that the 8 millions paid in England gives ; or, the pro- 
portion of goods moved in India, is, allowing for the differ- 
ence of population, only tV of that moved in England. And 
undoubtedly, t* of the present traflS.c in England would be 
stopped, if attended with the same expense as in this coimtry. 

23d. That improved river navigation, canals, and cheap 
railways, could be formed to the extent of 20,000 miles, at 
an average cost of Rs. 3,500 (£350) a mile, or in aU 7 mil- 
lions sterling ; which would provide for perhaps two-thirds 
of the present transit (the other third being conveyed by 
the feeders to the main lines,) and save 1 of the present cost 
of transit, or 8 millions sterling per annum ; but at these re« 
duced rates, probably at least five times the quantity of 
goods now moved, would be carried. 
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24t}i. That a large proportion of this expenditure would 
be for iron^ &c. ; and as these canals and cheap railways 
might be begun at once in eyery district in India^ they could 
be easily completed in five years. 

S5th. That 50^000 miles of cheap railway with temporary 
timber bridges at Bs. 3^000 (£300) a mile^ could be made in 
the course of ten years at a cost of about 15 millions sterling ; 
which would caujse a saying of about 5 millions sterling in 
transit eyen on the present amount of traffic^ and cause the 
traffic to increase perhaps four*fold, on all these lines. 

S6th. That if in this way^ the grand point of the establish- 
ment of cheap transit throughout the country within a few 
years were secured, the present Railway Companies may if 
they please go on with their snail's-gallop of 20 miles a year, 
as that will do little harm ; but if they are allowed to seal up 
any important lines of country to the present enormous rates 
of transit, or anytlung like it, they will do most serious mis- 
chief. 

S7th. That with respect to passenger traffic, the great 
mass must be carried at about 1 P. (|d) a mile, or little 
will be gained. 

28th. That if carried at this rate or less, the numbers 
will be immense. At present, oyer a yast extent of road 
there are from 1,000 to 3,000 travellers a day ; and probably 
with an increased speed of from 20 to 100 miles a day, and a 
charge of only 1 P. (^d,) per mile, there would be a four- 
fold increase in the number. 

89th. That the proportion of first class passengers, or 
those who can afford to pay much more for going at 700 
miles a day than for going at 200, is utterly insignificant. 

80th. That a speed of 200 miles a day for first class pas- 
sengers and valuable goods, is abundantly sufficient for the 
present state of things in this country. 

81st. That a very high speed is at present absolutely un- 
attainable and in this respect the great railroads are a complete 
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delusion ; for in ten years, perhaps 600 miles at the utmost, 
may be opened, leaving the other 19,500 miles of main line, 
to lie traversed at three miles an hour. 

82d. That if we will be content with a moderate speed of 
200 miles a day, we may have it all over India in 5 years ; 
whereas, if we will not have this, we must for centuries to 
come go on at three miles an hour over the greater part of 
the country. 

33d. That the present plan for opening India by high 
speed railroad, is like preparing a loaf by taking wheat grain 
by grain, and thus grinding, kneading, baking and eating it ; 
so that with our food all the time before us, we are dying of 
famine. Thus, India will become more and more impoverish- ^ 

ed, while the railroads are constructing ; and famine may 
even depopulate the country, before they are carried to any 
considerable extent. 

34th. That the same money and time required to make 
one mile of high speed railway, will be sufficient to make 
100 miles of good river navigation; 24 of first. class steam 
canal, 12 of very good low speed railroad, 20 of an inferior 
kind of common road, and 40 of perfect common road with 1 

timber bridges, or 24 with masonry works. * 

35th. That we have to deal with a present direct burthen { 

on the country in actual payments for transit, of probably at t 

least 15 millions sterling a year, equal to three-fifths of 
the whole taxes ; besides there being a loss of at least an { 

equal amount, on goods not carried : in all 30 millions ster- ' 

ling, or much more than the whole revenue. 

36th. That by a judicious expenditure on communica- 
tions, such a portion of this may be saved, as wUl relieve the 
country to the extent of the whole of the present taxes ; 
while its effects in stimulating traffic will be far greater than 
in the money saved. 

37th. That the present railway between Bombay and 
Madias^ if carried qu 4 hth ettcU at the rate Qf 10 oules a 
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year, (as hitherto at the Bombay end,) will only be completed 
in 40 years, and will cost, for a single way, about 6 millions 
sterling, (Rs. 80,000 (£ 8,000) a mile for 300 miles) ; whilst in 
the meantime, there will have been spent on transit by the 
present tracks, about 16 millions sterling (Rs. 10,000 (£ 1,000) 
a year per mile, on 800 miles for half the time) ; sufficient 
to lay an excellent low speed railroad sixteen times over. 

38th. That in a very rich country already provided with 
a complete system of cheap transit, high speed of transit is the 
grand object to be sought ; but that in a very poor country, 
paralyzed by utter want of means of transit at a moderate 
cost, speed in forming a general system of cheap transit, is the 
grand desideratum to which every thing else should give way. 
39th. That what is the best economy for a country like 
England, is ruinous to India in its present state ; in the 
same way as a carriage and pair is the ruin of a young 
Apothecary with one patient a day, though it is a very eco- 
nomical expedient for a Physician with more patients than 
he can reach on foot. 

40th. That a more effectual expedient could not have 
been fixed upon, to keep India in its present beggarly state, 
than to keep its rulers and all others interested in it amused 
with laying down annually 30 or 40 miles of fine railroads ; 
while the whole country is starving for want of any thing in 
the shape of cheap communication of any kind. 

41st. That one of the greatest evils India labours under, 
is the cumbrousness of its ruling apparatus ; and to increase 
the difficulty, even railways are carried on under ten separate 
authorities. 

1st. The Board of Controul, 

2d. The Court of Directors, 

3d. The General Government of India, 

4th. The Local Government, 

5th. The Shareholders, 

6th. The Managing Conunittee at Home, 
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7th. The Confiulting Engineer at Home, 
8th. The Agent in India^ 
9th. The Goremment Inspecting Engineer^ 
' 10th. The Local Engineer. 
And the progress hitherto^ has been much what might be ex* 
pected from such a complex system. 

4M. That if we compare this^ with the simple^ effective 
plan followed in regard to the Electric Telegraphy the pro* 
gress of which will no doubt correspond therewith — a sin- 
gle Officer^ active in his movements as his own electric 
•parks, sent home to make all arrangements in direct com- 
munication with the Court — ^we can have no doubt as to 
which of the two pUns is best suited ta the circumstances 
of India, when demanding 100,000 miles, whether of com- 
munications or of Telegraph. 

4Sd. That the interests of shareholders coincide with 
those of the country ; as capital employed on cheap commu- 
nications win return ten times that laid out on expensive 
ones. A lack of Bupees (£10,000) spent on a mile of high 
speed railway, would save Bs. 12,000 (£1,200) a year out 
of the Rs. 16,000 (£1,600) at present spent in the transit of 
100,000 tons of goods : whereas, the same sum spent on 10 
miles of cheap railway would save Bs. 100,000 (£10,000) 
a year ; and if in both cases half the saving were taken by 
Government in tolls, the respective profits would still be 6, 
and 50 per cent. 

44th* That the profits on money invested on common 
roads, wotdd be as great as the above profit on cheap rail- 
ways and much greater if invested in canals. 

45th. That the field for employment of capital giving 
enormous returns, is xuilimited in India ; it is represented 
by 15 millions sterling clear saving that may be effected on 
the cost of the present transit ; representing a capital of 150 
millions at 10 per cent. The whole expenditure on rail- 
roadi9 in England was about 200 miUioQS sterling, yielding 
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only 3 per cent, or 6 millions a year ; and England has now 
before it a clear field for the employment of capital that will 
yield at least S^ times as much as the railway capital in 
England ; and if content with only three or four times as much 
per cent, in profit as the English railways yield, the share- 
holders will still make India a present of many millions a 
year. 

46th. That the present high-speed railways may demand 
6,000 tons of rails a year, whilst the plan proposed of open* 
ing the country at once by means of cheap railways will 
take 60 or 100,000 tons a year; a quantity which must hare 
a perceptible effect on the iron trade. 

47th. That it is impossible to estimate the effects on 
England of throwing open all India by cheap transit, and 
Teliering it from a burthen of 15 millions a year ; thus making 
it at once a comparatiyely wealthy country, and uniTersally 
a market for English manufactures. 

48th. That all classes of people in Great Britain who 
care for tk« toBaporal and spiritual welfare of India^ are in- 
terested in this undertaking. The East India Directors, the 
Abolitionists whose object is to take off the premium on slave 
labour by bringing in cheap Indian cotton, the Societies for 
spreading the Gospel thirough India, the Manchester, Shef- 
field, Birmingham, Yorkshire Manufacturers ; is not almost 
every body in England in fact personally and deeply inter- 
ested therein ? 

49th. That there is nothing to prevent this opening of 
the country being entered upon at once; the money, the mate- 
rials, the country, the people, every thing is ready. The Court 
have but to iflsue the orders, and the communications may 
be commenced at one hundred points, and opened almost as 
soon as O'Shaughnessy can lay his Telegraph. 

60th. That every thing depends upon our giving up thid 
idol of sjpeed. Besides some thousands of miles of good wa- 
ter communications, which can be had at a small outlay if 
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